ENCLOSURE 
97380100 



REAR PANEL 
'ASSY 

97380153 



BNC CABLE 
ASSY 

97389902 ' 



AC CABLE 
ASSY 

97389903 



DC CABLE 
ASSY 

9738990$ 



FAN CABLE 
ASSY 

97389905 



PROCESSOR' 

OPTION 



~7 



PROCESSOR 
P.C.B. 

95080500 



L P.C.B. 
973&030I 



F8 

FORMULATOR 

MAINFRAME 

95O80IO0 



PROCESSOR 

P.CB. 
97380301 



TOTE SOX 
97389004 



INTERCONNECT 
CABLE ASSY 

97389901 



\ 



4K STATIC 
2102 RAM 

95082004 



L P.C.B. • 
97382004 



O 

CO 

o 

ov 



REVISIONS 



DESCRIPTION 



J DATE I 



APPROVAL 



r 



CO 

z: 
o 

I- 

CL 

o 

h- 
cr 
o 

0_ 



COMMUNICATION 



95085001 



CUAD I/O 
950850C2' 



L P.C.B. 
97385001 



L P.C.B. 
97385002 



CONSOLE OPTIONS 



-&MUST CHOOSE ONE'. 




- P.CB. 
CONSOLE OISP 
97381101 

P.C.B." , 

CONSOLE CNTL 
97381102 

PX.B. 

CONSOLE MEM 
97381103 



L_ 



CO 

-z. 

ol 
h- ; 
°- 
o 

LU 

_l 
CO 

<i 



USER I/O 
CABLE 

95089914 



INTERFACE KIT 
I/O CABLE 

88000030 



L/M 

9/389914 



T-LVM 

9738C03O 



Publications: FORMULATOrIII reference manual 
FORMULATOR m service manual 



PART NUMBER 



./ 



~\J: 




DESCRIPTION 



TOLERANCES AND NOTES 

UNLESS 

OTHERWISE SPECIFIED 



DECIMAL: ANGLES: 

X =t .1 * 2° 

XX :£ .03 
XXX ± .OIO 



J_ PERPENDICULAR 

|| PARALLEL 

© CONCENTRIC 

— FLAT OR STRAIGHT 

*/ SURFACE ROUGHNESS 



BREAK ALL SHARP 

EDGES .OtO MAX 

DO NOT SCALE 

THIS DRAWING 



DATE 
DRAWNS.Crt*1H»KW "M/lS 
CKD 



MECH. ENGR. 



DATE 



ELEC. ENGR. 



DATE 



DATE 



FAIRCH1LD 

SYSTe.V'S TECHNOLOGY 



PRODUCT TREE : 
F8 FORMULATOR 



PROJ. ENGR. 



DATE 



NEXT ASS'Y 



NO. 



950801 01 -O.I 



SCALE 



SHEET ) OF | 



TABLE OF CONTENTS 

SECTION TITLE PAGE 

1.0 PROCESSOR 

1.' 1 Theory of Operation 1- 1 

1. 2 Assembly - P. C. Board 1-5 

1.3 Block Diagram 1- 6 

1. 4 Schematic 1-7 

1. 5 Timing Diagram 1- 8 

2 . MEMORY 

2. 1 Theory of Operation 2- 1 
2. 2 Assembly - P. C. Board, 4K RAM 2-6 
2. 3 Block Diagram, 4K RAM 2- 7 
2. 4 Schematic, 4K RAM 2-8 
2. 5 Assembly, P. C. Board, 4K PROM 2-9 
2. 6 Block Diagram, 4K PROM 2-10 
2. 7 Schematic, 44 PROM 2-11 

3.0 I/O PORT 

2. 1 Theory of Operation, 







Communications Board 


3- 1 


2. 


2 


Assembly - P. C. Board, 
Communications 


3-18 


2. 


3 


Block Diagram, Communications 


3-19 


2. 


4 


Schematic, Communications 


3-20 


2. 


5 


Theory of Operation, Quad I/O 


3-23 


2. 


6 


Assembly, P. C. Board, Quad I/O 


3-29 


2. 


7 


Block Diagram, Quad I/O 


3-30 


2. 


8 


Schematic, Quad I/O 


3-31 


2. 


9 


Assembly, P. C. Board, ROM 
Simulation 


3-33 


2. 


10 


Schematic, ROM Simulation 


3-34 



SECTION 




4.0 


• CONSOLE 




4. 1 




4. 2 




4. 3 




4. 4 




4. 5 



TITLE PAGE 

Theory of Operations, 4- 1 
Console Display 

Assembly, P. C, Board 4- 8 

Block Diagram 4- 9 

Schematic 4-10 

Theory of Operations, 4-11 
Console Control 

4. 6 Assembly, P. C. Board, 4-25 
Console Control 

4, 7 Block Diagram, Console Control 4-26 

4. 8 Schematic, Console Control 4-27 

4. 9 Theory of Operation, 4-29 

Console Memory 

4.10 Assembly, Console Memory 4-32 

4.11 Block Diagram, Console Memory 4-33 

4.12 Schematic, Console Memory 4-34 

5.0 APPLICATIONS 

5. 1 Assembly, Extender Board 5- 1 
5. 2 Schematic, Extender Board 5- 2 
5. 3 Breadboard 5- 3 



IX 



A-l 



Theory of Operation: PROCESSOR BOARD 
(Assembly No. 97380301) 



A.l INTRODUCTION 

The processor (CPU) board contains three elements of the F8 
chip set: 

1. 3850 CPU control element; 

2. 3852 static memory interface (SMI) which is used only 
as an interrupt interface including internal (TIMER) 
and external interrupts ; and 

3. 3853 DYNAMIC MEMORY interface (DMI) which provides 
addressing and control lines for 64K bytes of dynamic 
or static memory. Also included are controls for the 
3854 Direct Memory Access (DMA) chip, 

A. 2 FUNCTIONAL DESCRIPTION 

The function of the CPU board is to provide buffered control 
lines and address lines for the F8 FORMULATOR. Each group of 
these lines will now be discussed in detail. 

A. 2. 1* CPU.ROMC0-4*: 5 lines ROM control to panel 

PANEL.ROMCO-4*: 5 lines ROM control from panel 

These two groups* are tied together when the panel option is not 
installed. Depending upon the instruction being executed, 
these lines define the type, source/destination, and direction 
of data transfers. Refer to the individual Theory of Operation 
sections for each chip in the set for the manner in which these 
lines will be interpreted. 

A. 2. 2 ADROO-15*: 16 LINES ADDRESS TO MEMORY 

These lines are active from the CPU board during memory 
fetches, stores, or refresh operations. During DMA operations, 
the address source is the 3854 chip. 

A. 2. 3 WRITE.DATAO-7*: 8 LINES DATA TO RAM 

These lines are active from the CPU board any time that the 
MEM. IDLE control line is false. The only time the data is 
meaningful is during a write or store operation. 
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A. 2. 4 READ.DATAO-7*: 8 LINES DATA FROM MEMORY 

These lines are inputs to latches which are enabled during 
CPU. SLOT time. The latching operation is required to save the 
returned data for input to the CPU chip during the second half 
of the cycle. The data lines may be controlled from a DMA 
chip during this second half -cycle. 

IO.DAT(0-7): 8 LINES OF I/O DATA TO OR FROM 

AN I/O TYPE BOARD (Communication 
board, Quad I/O board, ROM simu- 
lation board, DMA board, or Console 
board) 

A. 2. 5 SYS. RESET: 

A pulse issued during CYCLE. CLK time when /08 is decoded on 
the CPU.ROMC lines. 

A. 2. 6 INST. FETCH*: 

A signal provided to the panel option when installed. True 
during any instruction fetch. (/00 on CPU.ROMC lines.) 

A. 2. 7 JUMP*: 

Signal to a test point. True during any jump or branch 
instruction. (/01 on CPU.ROMC lines.) 

A. 2. 8 PH. CLK*: 

Phase clock issued by the CPU and buffered to the system. The 
clock rate is determined by 1 of 3 sources that are switch- 
selectable on the CPU board. 

A. 2. 9 CYCLE. CLK*: 

A signal issued by the CPU and buffered to the system. The 
signal is true at the end of every CPU cycle. The trailing 
edge signifies the start of another cycle. 

A. 2. 10 EXT. INT*: 

A global bus signal input to the 3853 SMI chip. When the 3853 
interrupt control bit is "ON" and the bus signal is active and 
incoming priority line is proper, then an Interrupt Request is 
generated and buffered to the global interrupt line. 
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A. 2. 11 



INT.REQ*: 



Global interrupt line. When the panel option is installed, 
the signal is conditioned by panel hardware. If the option 
is not installed, then this signal is tied to PAN. INT.REQ*. 



A. 2. 12 



PAN. INT.REQ"' 



k. 



Input to the 3850 CPU chip. If the CPU's Interrupt Control 
Bit is set, then this signal will cause an Interrupt instruc- 
tion fetch sequence to occur. The source of the interrupt 
vector is in the 3852 SMI chip, port /0C for the upper vector 
and /0D for the lower vector. 



A. 2. 13 



INT. CON. BIT: 



A signal to the panel option if installed. If option not 
installed, then this signal is not used. It will be true 
when the Interrupt Control Bit is set in the 3850 CPU chip. 



A. 2.14 



EXT. RE SET*: 



An input to the CPU from a global line. When activated it 
will clear the program counter to /0000 and reset the 
Interrupt Control Bit. (The same thing happens during CPU 
power -up . ) 



A. 2. 15 



INT.PRI.IN*; 



An input to the 3853 SMI chip. This signal is from the next 
higher priority board with interrupt capability. When in- 
active and all other conditions are met, then the 3853 is 
allowed to interrupt. When active it indicates that some 
higher priority board is in the process of interrupting. 



A. 2. 16 



INT.PRI.OUT*: 



A signal to the next lower priority board capable of inter- 
rupting. This signal, when inactive, indicates that neither 
this nor any higher priority board is contemplating an 
interrupt. 



A. 2. 17 



CYCLE. REQ*: 



A signal buffered to the base for use in the 4K Dynamic RAM 
board. 



A. 2. 18 



CPU. RE AD*; 



A signal buffered >to the base for user-designed memories if 
required. 
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A. 2. 19 CPU. SLOT: 

This signal is output of the 3852 chip on the processor board. 
It is high during those portions of a cycle in which the F8 
system is using the memory. 

A. 2. 20 RAM. WRITE*: 

A strobe signal buffered to the RAM boards during a store 
cycle signifying "Data and addresses are stable, WRITE now." 

A. 2.21 MEM. IDLE*: 

A buffered signal to the 3854 DMA chip. When active, indicates 
that a DMA cycle may occur if required. 

A. 2. 22 WRITE. OP*: 

A buffered signal to the RAM boards indicating that a store 
operation is in progress. This will be used to determine 
direction of Data flow on the RAM boards after CHIP SELECT and 
before RAM. WRITE*. 
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F8 FORMULATOR MAIN MEMORY FACILITIES 



BC.l INTRODUCTION 

The circuits of the F8 chip set are designed to handle up to 
64K of 8 -bit words of memory. That is, the memory interface 
chips are equipped with 16-bit address registers. The 
F8 FORMULATOR is capable of using up to that maximum of 64K 
words of 8-bit memory. The memory boards, as presently 
designed, consist of 4K words each. This increment of 4K ( 
words per board will be referred to hereafter as a "page.' 
Thus, the total space of 64K words is divided into 16 pages 
of 4K each. 

Considering the fact that the user memory space will consist 
of both random access memory (RAM) and read only memory (ROM), 
the F8 FORMULATOR memory facility was designed so that the 
user can configure the various pages as he wishes ; that is , 
he may want to have a number of pages of RAM at the bottom of 
the memory space and, at some point, he may wish to insert a 
number of pages of ROM and, at some other interval, he may 
want to continue with random access memory again. 

In order to allow the user to achieve any configuration he 
wishes and also to have a linearized base board in the 
system where he can plug any memory board into any slot in 
the base board, the F8 FORMULATOR memory boards were 
designed with a switch that allows the user to define a 
particular board as occupying a particular page. Thus, a_ 
4-pole switch is provided on each memory board, representing 
the four high-order address bits; that is, bits 12, 13, 14, 
and 15. when that switch is arranged in a particular binary 
configuration between /0 and /F, that board will respond to 
any address within that 4-bit, high-order address increment. 

During actual operation, the contents of the 4-pole switch 
is compared with the four high-order address bits and, if a 
match is obtained, the board will respond. 

Presently, only two types of memory boards have been designed 
--a 4K random access memory utilizing the static 
Fairchild 2102 memory chips each consisting of IK x 1 bits, 
and a 4K programmable read only memory (PROM) utilizing the 
Fairchild 93446 field programmable memory chip. The 93446 
chip is organized as 512 words by 4 bits each word. 
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BC.2 4K RAM BOARD (Assy No. 97382004) 

BC.2.1 Functional Description 

Looking at the block diagram of the RAM board we recognize 
the following five different areas of circuitry: the memory 
array the address comparator and row decoder, the array 
address buffering, the RAM. WRITE buffering, and the DATA. IN, 
DATA. OUT buffering. 

The memory array will be discussed in detail later. 

At the bottom left of the block diagram is the 4-bit compa- 
rator which compares addresses A12 through A15 with the 
setting of the page select switch bank. The output of the 
comparator will be high whenever a match of addresses and 
switch setting has been obtained. That signal is then 
inverted and used to enable the row decoder which is shown in 
coordinates C6 and it is also driven through a hex inverter 
onto the bus as indicated by the signal PAGE.SEL*, 

The row decoder, when enabled, decodes address bits A10 and 
All in order to generate the chip select for the four rows _ 
of memory devices in the memory array. If the switch setting 
does not match A12 - A15, the decoder will not be enabled 
and, therefore, none of the rows of the memory array will be 
selected. Thus, the memory board will not be active. 

Address bits A0 through A9 are buffered from the bus and are 
distributed uniformly to the address inputs of all the chips 
in the array. 

Similarly, the RAM. WRITE* signal is buffered from the bus and 
is also applied to every chip on the array. The function or 
the RAM. WRITE* signal is to enable writing into the memory 
chips . 

On the base of the F8 FORMULATOR there is a memory DATA IN 
bus and a memory DATA OUT bus. The reference here is with 
respect to the memory; that is, the DATA IN bus is inputted 
to the memory for writing, the RAM DATA OUT bus is outputted 
from the memory to the processor. The RAM DATA IN bus 
consists of eight lines. They are buffered from the 
F8 FORMULATOR but and each line is connected to one ot the 
eight columns in the memory array. The RAM DATA OUT bus 
consists of eight lines, each line being the output of a 
column of memory chips. The RAM data out bus is buffered 
onto the F8 FORMULATOR DATA OUT bus ; however, it is gated 
onto the bus with the PAGE.SEL* signal. Therefore, no data 
will be allowed to exit a particular memory board unless the 
page select signal is activated. 



TO: 4K RAM/4K PROM B/C-3 



BC.2.2 Detailed Schematic Description 

Looking at the lower left-hand side corner of the detail 
schematic of the RAM board we find ten hex inverters whose 
purpose is to invert and isolate the ten address bits, 
addresses through 9, which, in turn, are applied to the 
memory array as discussed earlier. At the bottom middle of 
the schematic we find a set of 9LS03 gates which drive the 
DATA OUT bus. Also, in that same area, is a set of eight 
hex inverters which buffer the data in bus to the memory. 
It should be mentioned here that both the address and data 
busses are inverted on the F8 FORMULATOR mother board. For 
that reason, they are inverted again, both going into the 
board and coming out of the board. 

The center of the schematic is occupied by the 2102 memory 
array. As indicated there, the 2102 requires only reference 
ground and +5 volts. It has ten address bits required to 
address the IK bits of data in the memory. It has a DATA IN 
bit for the data coming into the memory and a DATA OUT bit 
going out of the memory device. It also has a chip select 
line which is used to activate the chip. The chip select 
lines are generated by the 9LS139 decoder which is located 
in the upper right-hand corner of the schematic. This 
decoder is a l-of-4 decoder and it decodes address bits 10 
and 11 as they are presented from the base board. The 
decoder is enabled by the signal called B.PAGE. SEL*. The 
outputs of the decoder are indicated as B.CHIP. SELO*, 1*, 
2*, and 3*. Each ship select is applied to one row in the 
array and they are also brought up to test points at the top 
connector of the board for testing purposes. Note that the 
chip select signals are labeled inversely with respect to the 
9LS 139 outputs. This is because address bits A10 and All are 
inverted on the F8 FORMULATOR base board. 

The page select signal is driven onto the bus through a 9LS05 
hex inverter because the processor board of the F8 FORMULATOR 
needs to monitor that signal. When page select is active 
and a CPU READ cycle is in process, the processor board allows 
the READ DATA bus to be gated onto the 3850 CPU chip. It 
should be noted here that the 9LS05 gate driving the page 
select signal is an open collector device and, therefore, it 
requires a pull-up. The pull-up for that signal is located 
on the processor board. Similarly, the 9LS03 devices drivxng 
the READ DATA bus out of the memory board are open collector 
devices. The pull-ups for those signals are, again, located 
on the processor board. Therefore, when attempting to test 
the RAM board all by itself, one should take into consideration 
the missing pull-ups and provide for them. The comparator, 
which compares address bits 12 through 15 with the setting of 
the page selection switch, is implemented by using the 9LS266 
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quad exclusive NOR gate which is open collector. The output 
of that comparator is a signal called B.PAGE. SEL and that 
signal is also brought to a test point at the top connector 
of the board. 

Each of the poles of the page selection switch is brought up 
to a test point at the top connector of the board for testing 
purposes. 

The RAM. WRITE* signal, which appears at the lower right-hand 
corner of the schematic, is the signal necessary to notify 
the memory board whether the CPU wishes to do a read or a 
write operation. In case of a write operation, the signal 
coming into pin 46 of the board is in the low state. That 
signal is then inverted twice for buffering purposes and, 
thereafter, applied to the memory array. 

In order to provide the user with the capability of pro- 
tecting a page of random access memory from being written, a 
toggle switch has been inserted in series with that signal 
and the toggle switch is physically located at the top of 
the board. Thus, when the switch is in the ON position, the 
signal is connected through and responds to commands from the 
processor board as to whether it should be high or low. 
However, if the switch is in the OFF position, the signal is 
always high because of the pull-up resistor on that line and, 
therefore, no data write operations will be permitted on this 
particular memory board until the switch is turned back to 
the ON position. 

BC.3 PROM BOARD (Assy No. 97384001) 

BC . 3 . 1 Functional Description 

The 4K PROM board utilizes the 93446 electrically programmable 
read only memory. The block diagram of the PROM board shows 
five major sections. Section 1 is the PROM array cell; 
Section 2, in the lower left-hand corner, is the page selection 
mechanism which consists of a comparator and a page select 
switch which operate in a manner similar to the RAM board; 
Section 3 is the row decoder which decodes address bits 9, 10, 
and 11, and turns those into chip selects through 7 (note 
that the chip selects here are applied to the eight columns); 
Section 4 is the buffering of address bits A0 through A8; and, 
Section 5, at the top middle of the diagram, is that of the 
DATA OUT buffering which is gated with signal PAGE. SEL*. 

BC.3. 2 Detailed Schematic Description 

Looking at the detail schematic of the PROM board we see that 
the address lines, ADR(00-08)*, and the DATA OUT lines, 
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READ.DATA(0-7)*, are buffered in a manner similar to the 4K 
RAM board. The page selection mechanism at the lower left- 
hand corner of the schematic is, again, identical to that of 
the RAM board. 

The memory array shown in the upper right corner of the 
schematic is organized in two rows by eight columns The_ 
programmable read only memory device used is the 93446 which 
requires a ground reference and a +5V bias voltage. The 
93446 is a 512-word by 4-bit memory device. It requires nine 
address bits and it provides four data bits out of each 
memory chip. A chip select signal is required on pin 13 of 
each memory device. The chip select signals are generated by 
the 9LS138 decoder which is located in the upper left corner 
of the schematic. The 9LS138 is a l-of-10 decoder which gets 
enabled by the signal called C.PAGE. SEL and it decodes address 
bits 9, 10, and 11. Each chip select signal is applied^ 
Simula taneously to a column of two memory devices. Again, 
note that the chip select signals are labeled inversely with 
respect to the 9LS138 outputs for the same reason given for 
the RAM board. 

The 93446 memory device is electrically programmable and can 
be programmed by the user through the Fairchild PROM burner 
which can be purchased separately as an option with the 
F8 FORMULATOR. 
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Theory of Operation: COMMUNICATIONS BOARD 
(Assembly No. 97385001) 



E.l INTRODUCTION 

The communications board (COM BD) is designed to interface any 
one of three types of serial devices to the F8 FORMULATOR base 
board. 



Type 1 
Type 2 
Type 3 



Standard TTY current LOOP with READER CONTROL; 
Any TTL -compatible serial device; 
RS232 Modem. 



Thirteen standard baud rates of 50 to 9600 are available 
through switch selections on the COM BD, 

The board is designed using the TR1602 UART chip with addi- 
tional hardware to make it appear as a USART operating in the 
asynchronous mode. This allows the Supervisor software to be 
written so that no changes will be required when the USART 
board becomes available. 

E.2 ^ MODES OF OPERATION 

The two I/O ports of a 3851 ROM chip are used as the direct 

interface to the UART. The 3851 is used only as an I/O device 

and a timer interrupt. Refer to 3851 Theory of Operations for 
details. 

E . 2 . 1 Identify Mode 

During system initialization, each I/O type board in the 
F8 FORMULATOR is querried as to its type via the identify 
logic. This is done by scanning through all I/O addresses with 
input instructions while holding the identify control line 
active. 

Each I/O board has a switch-selectable block, or blocks, of 
I/O addresses which will allow that board to respond when its 
addresses are referenced. Normally the PORT data would be 
read into the CPU but, with the identify active, switch data 
is substituted to identify a unique device assigned to that 
PORT. The overall effect is automatic system configuration 
each time the system is initialized. 
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The identify word format for a COM BD is 

76543210 



1 


1 


1 


1 


1 


N 


N 


N 



where NNN specifies 1 of 7 types of serial devices. 

(NNN = 111 is a forbidden code.) 

E.2.2 Interrupt Mode 

Ordinarily, interrupt vectors are premasked onto the 3851 chip 
so that, if all other interrupt conditions are met, a pre- 
defined interrupt address is returned to the CPU during an 
interrupt fetch. On the COM BD, however, the high-order eight 
bits of the interrupt address is a switch-selectable substitute 
and the low-order eight bits are forced to zero except for 
Bit 7 which is used to specify "1", external interrupt, or 
"0", internal (TIMER) interrupt. 



E.2.3 



I/O Mode 



Normal Input/Output operation occurs on the COM BD when it 
senses its I/O address selection followed by an input or out- 
put code on the ROMC bus. Refer to the COM BD block diagram 
for a complete description of the operational sequences and 
the ROMC bus codes. 



E.3 



COMMUNICATIONS BOARD OPERATIONS 



As viewed by the CPU, each COM BD has a block of four I/O 
addresses assigned as follows: 



7 6 5 4 3 



1 



s 


s 


s 


s 


s 


s 


N 


N 



where S S specifies the switch settings for board response 

and NN specifies which port on the board. 



Vo 

00 
01 
10 

11 



=$> Bidirectional data port to UART (/00) 

=$> Bidirectional control port to UART (/01) 

=#- Interrupt control port in the 3851 (/02) 

3> Timer in the 3851 (/03) 
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Table 1 lists the control word formats and the response of the 
UART (USART) when the words are outputted to PORT /01. 

Table 2 lists the word formats of the data port /00 during the 
control operations. 

E.4 SWITCH IDENTIFICATION TABLE 

The tables on the following pages describe the locations and 
functions of all the switches on the COM BD. 

E.5 FUNCTIONAL OPERATION 

The attached document is a functional description of the 
communications board from the software standpoint. 
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Baud Rate Switches 

Location 8A 
Switch S3 X = Closed 

Section 



4 


3 


2 


1 


Baud 










110 








X 


150 






X 




300 






X 


X 


2400 




X 






1200 




X 




X 


1800 




X 


X 




4800 




X 


X 


X 


9600 


X 








2400 


X 






X 


600 


X 




X 




200 


X 




X 


X 


134.5 


X 


X 






75 


X 


X 




X 


50 


X 


X 


X 




Zero 


X 


X 


X 


X 


Zero 



I/O Port Selection Switches 



Location 7C 
Switch SI 
Section 

8 matches 

7 matches 

6 matches 

5 matches 

4 matches 

3 matches 



10. DAT bit 
7 MSB 
6 
5 
4 
3 
2 



A closed switch matching a "1" on the 10. DAT bus will result 
in an enable for that bit. All six bits must match before the 
3851 comparison register will be properly enabled. 
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Interrupt Vector Switches 



Switch 
Section 


Location 
S2 

L 


6C 
10 


.DAT bit 


8 


matches 




7 


7 


matches 




6 


6 


matches 




5 


5 


matches 




4 


4 


matches 




3 


3 


matches 




2 


2 


matches 




1 


1 


matches 








An open switch will result in a "1" on the corresponding ^ 
10. DAT bit at the time the high order interrupt vector is being 
fetched from the communications board. 



Identify 


Switches 


Location 
Switch S3 


8A 
10. DAT bit 


7 matches 




2 


6 matches 




1 


5 matches 








COM.BD. Identify Work Format 



10. DAT bit 7 6 5 


4 


3 


2 


1 





111 


1 


1 


C 


B 


A 


where A = Section 7 












B = Section 6 












C = Section 5 













An open switch will result in a "1" in the corresponding 
10. DAT bit. 
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Miscellaneous 



Switch Sl-1 at Location 7C should be closed to establish inter- 
rupt priority when this I/O type board is electrically farthest 
(highest priority) from the processor board. 
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COMMUNICATIONS BOARD CONTROL WORD FORMATS 



OPERATION 


1 


EXTERNAL 




MASTER 


1A 


RESET 


2 


LOAD 




MODE 


2A 


WORD 


3 


LOAD 




COMMAND 


3A 


WORD 


4 


LOAD 




DATA 


AA 


WORD 




READ . 


5 


DATA WORI 




NOTE 2. 




READ 


6 


STATUS 1 




READ 


7 


STATUS 2 

















53 




,J 






53 


g 




O 




o 






o 


w 




pi 


H 


p3 




w 


u 


w 




W 




•3 


<! 


H 
M 


J 


o- 


erf 


3 


8 


O 
U 


S 


3 


< 


3 


H 
O 


a 


7 


6 


5 


4 


3 


2 


1 











WORD 


FORMAT 






1 


X 


X 


X 


X 


] 


SIOTE 


1 





X 


X 


X 


X 











1 





1 







NOTE 


1 





1 




















1 





1 


1 




NOTE 


1 





1 








1 

















1 




















NOTE 1 



NOTE 1 



NOTE 1 



NOTE 1 



REMARKS 

ALL REGISTERS RESET AND 
CONTROLS INITIALIZED 



LOADS DATA PORT INTO 
MODE CONTROL REGISTER 



LOADS DATA PORT INTO 
COMMAND REGISTER IN USART 
THIS WORD "FLUSHED" BY UART 

LOADS DATA PORT INTO 
XMIT BUFFER REGISTER AND 
INITIATES SERIAL OUTPUT. 

PLACES ASSEMBLED CHARACTER 
ON DATA PORT 



PLACES STATUS WORD 1 ON 
DATA PORT. 

PLACES STATUS WORD 2 ON 
DATA PORT 



NOTE 1: These functions are unique to the UART board and will be exercised 
by user software. Internal software should sense these bits via 
an input from port /02 and ensure they remain unchanged except 
during system initialization. 

NOTE 2: After the character has been read from the data port, bit 5 should 
be reset in the control port. If not, the next characters to be 
received will be lost because DATA AVAIL will be forced continuously 
reset by the read bit. 
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TABLE 2 
COMMUNICATIONS BOARD DATA WORD FORMATS 
MODE WORD 



BIT 



7 
6 



BIT 



4 
3 

2 
1 

.0 



S2 
SI 

EP 

PEN 
L2 

LI 

B2 = "1" 

Bl = "0" 



NA 

0=1 STOP BIT 1=2 STOP BITS 

= ODD PARITY CHECK/GEN. 

1 = EVEN PARITY CHECK/GEN . 

NOTE 1 

LI L2 
0=5 BITS /CHARACTER 

1 = 6 
10 = 7 

1 1=8 BITS/ CHARACTER 

NO SIGNIFICANCE ON UART BOARD. 
CAUSES USART BOARD TO SELECT 
PROPER CLOCK RATE (16XBAUD RATE) . 



NOTE 1: On the USART Board: 

"1" = Parity enable, 
"0" = Parity disable. 



On the UART Board, parity is permanently disabled. 
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TABLE 2 
COMMUNICATIONS BOARD DATA WORD FORMATS 
COMMAND WORD 



BIT 7 
6 

5 n.A. FOR UART BOARD 
4 
3 
2 

1 "1" = ENABLE RCVR "0" = DISABLE RCVR 
BIT "1" = ENABLE XMTR "0" = DISABLE XMTR 



NOTE- This word is "flushed" by UART Board but Bits and 1 
should be set to "1" for board compatibility. 
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TABLE 2 
COMMUNICATIONS BOARD DATA WORD FORMATS 
DATA WORD 



BIT 7 MSB, LAST OUT/IN 

6 

5 

4 

3 

•2 

. 1 

BIT LSB, FIRST OUT /IN 
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TABLE 2 
COMMUNICATIONS BOARD DATA WORD FORMATS 
STATUS WORD 1 



BIT 7 NA 

6 NA 

5 FRAMING ERROR 1 = ERROR 

4 OVERRUN ERROR 1 = ERROR 

3 PARITY ERROR 1 = ERROR 

2 EOC 1 = SHIFT REGISTER EMPTY 

.1 DA 1 = DATA AVAILABLE (CHARACTER ASSEMBLED) 

BIT TBMT 1 = TRANSMITTER BUFFER REGISTER EMPTY 
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3 
2 

BIT 



TABLE 2 
COMMUNICATIONS BOARD DATA WORD FORMATS 
STATUS WORD 2 



BIT 7 CAR.DET RS232 CARRIER DETECTED (UART ONLY) 

6 CTS RS232 CLEAR TO SEND 

5 DSR RS232 DATA SET READY (UART ONLY) 

4 RING RS232 RING INDICATOR (UART ONLY) 



NA 
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COMMUNICATIONS BOARD 
Functional Operation 



1.0 GENERAL 

The communications board provides serial communications 
hardware utilizing USART or UART control devices. Usage is 
typically control of a teletype, RS232 modem, or other 
terminal device types. Teletype control is via standard 
20mA current loop with reader relay control. 

2.0 BAUD RATE 

Transmission speed is switch-selectable for any one of 
thirteen standard baud rates. These include basic 110-baud 
teletype, 300-baud teletype replacement, and 2400-baud 
high-speed terminal. 



3.0 I/O PORT SELECTION 

The I/O addresses to which the communication board will 
respond are switch-selectable. The four ports provided on 
the board are contiguously assigned. These are: 



MSB 












LSB 




S S 


s 


s 


s 


s 








- Data port 


S S 


s 


s 


s 


s 





1 


- Command port 


S S 


s 


s 


s 


s 


1 





- Interrupt control port 


S S 


s 


s 


s 


s 


1 


1 


- Timer port 



where 'SSSSSS' is determined by switch settings. 

3.1 Data Port 

All transmissions of data to or from the USART/UAR.T are 
passed in the data port. This data is forced to or from 
various registers within the USART/UART device via control 
lines provided at the command port (Section 3.2). The data 
port is an eight-bit bi-directional latched port. Output 
latches must be cleared (zero) through an output instruction 
prior to an input from this port. 

3.2 Command Port 

Information placed in the data port (Section 3.1) is 
directed by the command port. Data from the USART/UART 
device may be read immediately once the command port lines 



Communications Board 
Functional Operation 
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are set. Data issued to the USART/UART must be strobed by 
setting the command port output strobe line to a one , then 
to a zero. Refer to Table 1 for USART/UART internal 
registers and the control lines which are forced to access 
each register. 

Three individual lines are provided for device control. 
These include: - •, 

Request send - RS232 control 

Data terminal ready - RS232 control 

Reader on - Teletype reader on (1) , off (0) 



3.3 



Interrupt Control Port 



This is the physical interrupt control port of an F8 3351 
ROM chip. Refer to F8 documentation for definitions and 
operation . 



3.4 



Timer Port 



This is the physical timer port of an F8 3851 ROM chip. 
Refer to F8 documentation for definitions and operation. 



4.0 



INTERRUPTS 



Interrupts may be produced by either the F8 3851 ROM "timer 



or an external interrupt network, 
conditions are noted in Table 1, 
switch-selectable as indicated. 



The external interrupting 
Interrupt addresses are 



MSB 

SSSSSSSSX0000 
where - * SSSSSSSS' is switch-selected 
- X is 1 for external interrupt 
for timer interrupt 







LSB 
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5.0 



INITIALIZATION SEQUENCE 



A typical assembly language sequence is shown for communi- 
cations board initialization. Constants are shown expanded 
for clarity. 



TDAT 
TCTL 



EQU X Communications data port 
EQU Y Communications control port 
Reset communications board 
LI B'10000000* 



OUT 


TCTL 


LI 


B'00000000' 


OUT 


TCTL 


Set mode 


control 


LI 


B'11101110 1 


OUT 


TDAT 


LI 


B'01010000' 


OUT 


TCTL 


LI 


B'01000000' 


OUT 


TCTL 



Set command control 

LI B'00000011' 

OUT TDAT 

LI B' 01011000* 

OUT TCTL 

LI . B' 01001000' 

OUT TCTL 
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6.0 COMMUNICATIONS BOARD OUTPUT 

A typical assembly language sequence is shown for communi- 
cations board output operating as a polled device. 
Constants are shown expanded for clarity. 



* Clear data port 

LI B'00000000' 

OUT TDAT 

* Read status for transmitter buffer empty 
LI B'01100000' 

OUT TCTL 

LOOP IN TDAT 

NI B'00000001' 

BZ LOOP 

* Reset status read command 
LI B'00000000' 
OUT TCTL 

* Set output data to transmitter buffer 
LI DATA 

OUT TDAT 

LI B' 00010000' 

OUT TCTL 

LI B'00000000' 

OUT TCTL 

* Clear .data port 

LI B'00000000' 

OUT TCTL 



Communications Board 
Functional Operation 
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7.0 



COMMUNICATIONS BOARD INPUT 



A typical assembly language sequence is shown for communi- 
cations board input operating as a polled device. Constants 
are shown expanded for clarity. 



Clear data port 

LI B 1 00000000' 

OUT TDAT 



* 


Read status word for chai 


racter 


* 


Z = 1 Tape reader 


on 


• 


Z = Tape reader 
LI B'OllOOOOZ' 
OUT TCTL 


off 


LOOP - 


IN TDAT 

NI B' 00000010' 

BZ LOOP 




* 


Read character and store 
LI B'00100000' 
OUT TCTL 
IN TDAT 
LR R0,A 


in R0 


* 


Clear input command 

LI B' 00000000* 

OUT TCTL 





Usage 


MSB 


Command 


Port 




LSB 


MSB 






Data 


Port 






LSB 


Reset 


1 

































< 


1 


~~ 1 ( 

NA 


• 




Set 

Mode 






1 
1 






1 








X 
X 


Y 

Y 


Z 
Z 


Single 
Sync 1 


Stop 
Bits i 


Parity 
State 1 


Parity 
Enable <• 


Bits/character j 
1 1 


Baud 
l 


rate 




Set 
Control 






1 
1 






1 




1 
1 


X 
X 


Y 
Y 


Z 
Z 


NA 


Enable 
RCVR l 


Enable 
XMTR i 


Output 
Data 














1 








X 
X 


Y 
Y 


Z 
Z 


Output Data 


Input 
Data 








1 








X 


Y 


Z 


Input Data 








Input 
Status 





1 


1 








X 


Y 


Z 


NA 


NA 


Frame 
Error 


Overrun 
Error 


Parity v 
Error 


„ Shift 
Register 

Empty 


w 
Char 

Ready 


XMTR 
Empty 




Input 
Status 





1 


1 





1 


X 


Y 


Z 


Carrier 
Detect 


Clear 
to Send 


Data 

Set 

Ready 


Ring 


NA 


NA 


NA 


NA 







i 


I 




L 








' 



Teletype reader on (1), off (0) 
RS232 control - Data terminal ready 
RS232 control - Request to send 
Register select 1 
Output strobe 
Input strobe 
Register select 2 
Reset 



NOTES: 



v - Disabled on UART device board 

w - Causes interrupt condition 

Refer to USART/UART descriptions for full control/error descriptions 

Numbers in lower right corner of frame indicate normal initialize value 



> 
rt 
rt 

o 

P* 

3 

rt> 

3 

rt 



W 
1 

CO 



Table 1: Communications Board Control 



V 



DESCRIPTION 






:! ! . jCDNN2CT0» J? ■ ■ 97 



3 




iiiiiiinii'iiiiiiisiii 




ctiRp; "on jI: ; , ." ■ ; ., 

.45. ; 55.' AS. .. 751 

in mmimmii 



5?))TVPiCAL 
34 Pl^C-e^.. 



MOTEL'S: GULES-i OTHERWISE "SPECIFIED 

[QMARK (A^eM&LlE-S.) LATEST REV LEVEL WITM 
l/8 HIGH CHARACTERS > .COLOR BLACK ? APPROK 
WHER.& SWOWM. 



DEVICES PLACEMEMT CHART 


! 




1 


7. 


3 


4- 


5 


• (0 


7 


a 


<9 


IO 


1 \ 


\2 


A 


Q\-74L<,09 


QJ.-3S5I 


Q3-741SZ53 


Q4-741S253 


Q5-741S257 


Q&-74LS03 


Q7-74-LS\3i 


^SWITCH 


Q9-S47C2 


Q10-BT26 


Qll-TR!fo028 


(3ll-74L5li 


B 


QVS-74LS05 


Q14-74LS25"J 


G}i5-71LS«3 


Qlfe-74-L«a2 l 57 


Ql7-74L<i03 


Q»6-"»LSI34. 


QIQ-9&1& 


QJO-961'2. 
«?V2-74LV?4 


Q2I-8T2G. 


Q22-340O97 


C 


QlVRBMET 


Q24 -74LS04 


Q2S-S3LH 


Q2i-93Lll 


Q27-74L^O 


? a s witch 


Switch 


Q?0-%13 


<3W-94>l7 


Q34-340O97 


Q35-74LSC5 


33t,-\?K MET 


D 


QS7-7+LS05 


C3&-34C097 


^^ 




C;39-93LlS 


Q43-RES MET 


Q4I-BBUET 


Q47 -741503 


&43-74-L<i09 


(544- 96 n 


Q4?~74LS04 


C^4J)-74L<bl2 



'N 1 

I 
l_ I 

Ho I 
ICO I 

l£l 

»£' 
r 1 



o 




o 



SHEET i. , 



O 




t 



note: BECrtusc uaut j otrtfir i Hrtve opposite 
r/(£ mo* "Situs, car ?f i*Axin& ?//£■■>/ 

tfnrtStvi&rftZ ccmPi9i~mt-e, T#i£ r*ffirt 

TIGM6- UP Piri 3S. 7>S'S rvACt/C* <*/*/. 



97335001-04- 



Q7 JgSoOl 



: 6 TOWOLATcjR 



APPLICATION 



PART NUMBER 



UNLESt OTHERWISE (FCCIFICDl 



DESCRIPTION 



T-fWtn 



MO J CNCR. 



ttg ■*■ MWJWW W^BMf l^.-JI 

FAIRCHILD 

SYSTEMS TECHNOLOGY 



SCHEMATIC DIAGRAM- P.C. BO 
COMlM 



25677 



37385001-04- 



E WOMS- 



D-l 



Theory of Operation: QUAD I/O BOARD 
(Assembly No. 97385002) 



D.l INTRODUCTION 

The function of the quad I/O board is to provide the user 
with the capability of simulating the variable number of I/O 
ports he may want to build into his system. As such, the 
quad I/O board can be used as an interface between the 
processor of the F8C system and the outside world that the 
user may want to communicate data in and out of the 
processor. In order to be in a position to simulate a set 
of real F8 chips, the I/O functions must be simulated through 
the 3851 PSU. However, the PSU will be used here strictly as 
an I/O interface. Therefore, the only features of the PSU 
that will be used here will be the I/O port functions, the 
interrupt functions, and the interval timer functions. The 
other facilities, such as the program counter and the stack 
register will not be utilized at all. 

The 3851 circuit in a real application is intended to have a 
masked I/O address specified by the user and also it is 
intended to hold interrupt vector addresses for external 
interrupts and interval timer interrupts. In order to achieve 
this, the quad I/O board is provided with banks of switches 
which "the user can set up in order to provide the I/O 
addresses and also to provide the interrupt vector addresses, 

D.1,1 CPU - I/O Communication 

The basic means of communication between the processor and the 
PSU is the ROMC lines and the data bus. The execution of each 
I/O command consists of a number of machine cycles where the 
processor issues a sequence of ROMC commands to the 3851 PSU 
and, at the same time, with each ROMC command, the I/O data 
bus contains certain data. During the first machine cycle of 
a typical I/O command, the processor will place a port 
selection address on the data bus and, at the same time, 
present a ROMC code related to the particular operation that 
it is presently performing. The second, and possibly the 
third, machine cycle will proceed similarly to the first one. 
The last machine cycle will consist of fetching the next 
instruction which is not related to the execution of the 
present instruction. 
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D.1.2' Identify Mode 

A feature built into the F8C system which is intended to give 
the operating system the capability of knowing what types of 
I/O devices are attached to the various I/O ports in the 
system is the so-called identify mode. The identify operation 
is nothing more than an input instruction being executed to a 
selected port with the IDENTIFY signal active. This signal, 
then, overrides the regular I/O instruction execution in the 
quad I/O board and it forces a device identification code to 
be placed on the data bus for the processor to pick up. In 
this manner the system software will make a complete scan and 
create a table for itself showing which I/O boards are active 
and what types of devices are on each port. The device 
identification code is to be set up by the user through a # 
bank of switches in a manner similar to that used for setting 
up the I/O port addresses and the interrupt vector addresses, 

D. 1. 3 Summary 

In summary, then, the functions of the quad I/O board are 
three : 

1. to allow the processor to pass data to and from the I/O 
devices attached to the ports; 

2 to provide the processor with the interrupt vector 
addresses that the user wishes to assign to the various 
ports; and 

3 to provide the operating system with the device codes of 
the various types of I/O devices attached to the ports. 

Thus, it is important to realize that the IK of memory built 
into each 3851 PSU and the internal registers used for manip- 
ulating data and addresses are not used at all in the PSUs 
that are found on the quad I/O board. 

D.1.4 Ports 

The quad I/O board contains two 3851 PSUs, thus providing two 
independently-addressed sets of dual 8 -bit I/O ports that 
interface to the F8C base board. Each set is provided with 
independent interrupt capability and independent interrupt 
vectors that are switch-selectable by the user. Also 
provided, then, are two interval timers with interrupt capa- 
bility for real time applications where the interrupt vectors 
of the timers are, again, switch-selectable by the user. 
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D.2 FUNCTIONAL DESCRIPTION 
D.2.1 ROMC Selection Logic 

Referring to the quad I/O board block diagram we see that the 
circuitry in the lower left-hand side corner is dedicated to 
the buffering, decoding ? and encoding of the ROMC lines. After 
being inverted and buffered into the quad I/O board, the ROMC 
lines go to a l-of-32 decode network and to a three-state 
buffer. The l-of-32 decode network will decode all 32 combi- 
nations of the ROMC lines; however, only the ones that are 
meaningful to the quad I/O board will be utilized. Those 
meaningful codes are indicated at the left-hand side of the 
block diagram and also they are indicated at the output of 
the l-of-32 decode network. If any one of those meaningful 
codes is presently on the ROMC bus, the NAND gate will force 
an enable signal to the three-state buffer shown in coordinates 
A6 to make the buffer active and, therefore, pass that 
meaningful ROMC code onto the 3851 PSUs. However, if the ROMC 
code presently on the bus is none of the quad I/O meaningful 
codes, then the NAND gate will force the three-state buffer to 
be in its high impedance state and the resistor network that 
is shown attached to the output of that three -state buffer 
will force the state of the ROMC lines presented to the 3851 
PSUs to be always a /1C code which is the NO OP code as 
explained earlier. Therefore, unless a meaningful quad I/O 
operation is detected by the ROMC lines on the bus, the PSUs 
will see always the /1C code which will cause the PSUs to be 
in a NO OP state but stay prepared for a possibly meaningful 
ROMC code during the next machine cycle. 

D.2.2 Input and Interrupt Commands 

During an input or interrupt type of command the quad I/O 
board needs to transmit the appropriate data or interrupt 
vector address back to the processor board. This is accom- 
plished by taking three of the outputs of the l-of-32 decode 
network which are related to an input or interrupt command, 
(codes OF, 13 and IB), combining those three with the 
IDENTIFY signal into a priority encoder which is shown in 
coordinates B6. The output of that priority encoder consists 
of two signals called D.SELl and D.SELO. The binary combi- 
nation of those two signals is then used on the right-hand 
side of the block diagram in order to enable the appropriate 
multiplexers so that the appropriate data or interrupt vector 
address can be gated onto the bus by the 3851 as selected by 
the user in the switches. 
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D.2.3 Output Commands 

During an output operation, however, the quad I/O board must 
take the data from the processor data bus and pass it on to 
the appropriate I/O port. This is accomplished by the fact 
that the l-of-32 decode network will see the code /1A. The 
output then of the l-of-32 decode network that is indicated 
as D.1A* is used as a multiplexer select input at the three- 
state multiplexers which are in the middle left of the block 
diagram in coordinates 6B and 6C. Thus, if the B.1A* signal 
is active, it will be in the zero state and, as indicated 
there, the normal I/O data will be selected and passed through 
the three-state multiplexers on to the 3851 I/O data bus. 



As long as D.1A* is not active, that is, as long as it is a 
logic 1, the three-state multiplexers at coordinates 6B and 
6C will be constantly transmitting onto the 3851 bus the out- 
puts of the comparators that compare the data bus with the 
I/O port selector switches which are indicated in coordinates 
B7 and C7. Those comparators are the basic mechanism for the 
user to specify the desirable I/O address to be assigned to a 
particular quad I/O port. 

The comparators perform not only a match operation between 
the I/O port address on the data bus and the I/O port address 
set up in the switches but they also perform a translation 
function of the I/O port address. The translation is 
necessary because of the fact that the 3851 PSUs which are 
used on the quad I/O board are pre-masked to respond only to 
I/O address values coded as /04, /05, /06, and /07. Thus, if i 
match occurs, the output of the comparator will force the 
five high-order bits to be zero, the sixth bit will be a one, 
and the seventh and eighth bits will be passed straight 
through from the I/O data bus representing the selection of 
one of the four ports on the PSU. 

D.2.5 ROMC Code Timing Sequences 

As mentioned earlier, the execution of an I/O instruction or 
an interrupt instruction consists of a sequence of machine 
cycles where ROMC codes and data on the data bus are inter- 
preted by the 3851. In order to get a better understanding 
of the ROMC decoding circuit's functions and the comparator 
and multiplexer circuit's functions, we will now refer to 
the timing diagrams which are shown at the top left-hand 
corner of the block diagram. Those timing diagrams will 
show the typical sequence of events for typical I/O and 
interrupt operations. The timing diagram shows four timing 
slots identified as TO, Tl, T2, and T3. TO corresponds to 
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the instruction fetch cycle which is, in reality, the tail 
end of the execution of the previous instruction. During 
the instruction fetch of a normal I/O operation as shown at 
the top half of the timing diagram, the ROMC code on the bus 
will be /00; however, through the resistor forcing network 
at the output of the three-state buffer as discussed _ 
earlier, the 3851s are forced to see a /1C code which is a 
NO OP code for the 3851. 

During Tl which is, in reality, the first cycle time of the 
I/O instruction time execution, the ROMC code will be a /OJ 
or a /1C depending upon the type of I/O command under 
execution. In either case, the 3851 will, again, be forced 
to see a /1C code. It is during this Tl time that, if an 
I/O port address match had occurred, a legitimate address of 
/04 /05, /06, or /07 will be simultaneously presented to 
the' 3851. The /1C code causes the 3851 to latch the port 
address and get prepared for a meaningful code that may 
follow at time T2 . 

At time T2, then, if the ROMC code is a /1A or a /IB, the 
3851 will initiate the appropriate data transfer between the 
I/O port specified and the data bus of the CPU. During the 
following time interval, which is T3, the processor will 
force the ROMC lines back to zero and it will go on to fetch 
the next instruction. However, the 3851, through the forcing 
resistor network, will again be forced to observe a /1C ROMC 
code which, as mentioned earlier, causes the 3851 to be in a 
NO OP state waiting for the possibility of a meaningful ROMC 
code during the next time interval. 

The lower half of the timing diagram indicates the sequence 
of ROMC codes during a typical interrupt operation. During 
TO which would normally be the instruction fetch time, the 
processor is aware of the fact that it is in the process of 
servicing an interrupt request and, therefore, m this case, 
it specifically forces the ROMC lines to be in the /10 con- 
figuration as opposed to the normal I/O operations where the 
ROMC codes were /00. This /10 code on the ROMC lines is 
called a FREEZE INTERRUPT code and its function is to serve 
notice to all circuits capable of interrupting the CPU that 
the processor is intending to service the highest priority 
interrupt. During the next time slot, that is time Tl, the 
processor forces a /1C code on the ROM lines which causes the 
PSU to latch up the port address while allowing the priority 
networks to settle as to which one has the highest priority 
between them. During T2 the processor forces the ROMC lines 
to a /OF code which causes the PSU to dump the low-order 
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eight bits of the interrupt vector address onto the bus. 
During time interval T3, the processor forces a ROMC code of 
/13 which causes the PSU to dump the eight high-order bits of 
the interrupt vector address onto the bus. After time T3 the 
processor continues with the execution of the vectored 
instruction while the quad I/O board remains in its inactive 
but alert state (forced at /1C) waiting for the possibility 
of a new cycle. 

D.2.6 Data Bus Priority 

A signal of special interest that should be discussed here is 
the so-called data bus drive signal. That signal is the 
output of each 3851 PSU and is indicated at the output of 
each one of the two 3851s on the quad I/O board as D.DBDRA* 
and D.DBDRB*. The DBDR signal serves two purposes: It 
notifies all other units to stay off the bus and it signals 
the CPU that there is valid data on the bus. 

On the quad I/O board, the signal DBDR, through appropriate 
buffering, performs all the necessary gating of the three - 
state output multiplexers at both the data input area (co- 
ordinates 6B and 6C) and, also, at the three-state output 
multiplexers (coordinates IB and 1C) . 

The DBDR signal will be active only during time T2 as shown 
on the_ timing diagram and, possibly, during time T3 for 
interrupt type of operations. 

The schematic diagram of the quad I/O port board will 
describe all the detailed circuit connections found on the 
quad I/O board, the device identifications, and the I/O pins 
as utilized by the quad I/O board. Topologically speaking, 
the various circuits of the quad I/O board schematic are 
located in the same general coordinate areas as they were 
shown on the block diagram. 



v 



DESCRIPTION 



APPROVAL 



?g £L.M H^Ca g=,L 

PROD REL PER EM o£fci 




L 5 

CONNECTOR J2 



97385002 
QUAD I/TJ'V 
II 12 "H.3 













-v^ 




v 




-vj- 




O 




CJ 








CJ 




1/1 

C3 



rv^ 








v 




w 








C3 








CJ 



-EZ 


1- 






-En- 




~o- 


vy 




v 




vy 








■w 




a 




m 

CJ 




CH 

CJ 




C3 




CJ 


- 























\s 




vy 




"V/ 




v 






a 




CD 

o 




31 

C3 




a 


























fo) -2 4?£QD 





















■v-' 




V 


- 


C3 








n 
nj 

CJ 



r^i 




•\^r 


CJ 




n 

C3 






I 1 



=s= 



rvi 








-w 




rO- 




rw 




V 




~\_r 


n 
a 




n 

C3 




CTJ 

n 

C3 




CI 

n 

CJ 








C3 




CI 



I 



II 12 13 



CONNECTOR J I 
IS 55 



B 



DEVICES PLACEMENT CHART 


-- 


1 


a 


3 


4 


? 


6 


T j_ O 


9 


IO 


U | 12- 


\3 


A 


SW £P fggT 


O.E-RE'jNJcT 


Q-3-74LSa?3 


24-74LS253 


G?-74LS257 


Q.6- 
3871 


:: 


38 1 ?! 


Q8-74LSH57 


CJ9-74L5253 


aio-3S3LS253 


OII-RE^L'ET 


SWITCH f °°- 
©1-2. 108 


E> 


^7i H %%- 


- 


aiA-"«L<a?3 


QI5-74LSE53 


QI6-74L5 2?7 


_ 


ai7-Y4LSS"7T 


QI8- 5^1-5 253 


<ai9-'HLv:i?3 


— 


SWITCH foo- 

QIO IOS 


C 


cii io8 


aaa-REs^ET 


sw ^ w los" 


Q&4-93LU JOZ.5-93UI 


Gib-REsUST 


Qi7-3«)C97 


Q23-REftkkT 


Q2.9-74LS9S 


0.30-74LS I3T6 


switch f£°- 
031 i°s 


ari- re, iJet 


■SWITCH f°°~ 
(393 IOS 


D 


QM-2JLS136 


- 


cw5-74LSi3fr 


RI-*R2 - Mw. 


036-an.sor 


C537-74USC4 


33S-7.JLS04 


3.55-74LS05 


CMO-aLSOB 


C20|-74LS~SO 




042.-93LI6 



u 



P6IMCIPLE DRAWIUS TABLE- 






qi?a5QO'2-04 



4co4S"2.4£> 



9735SOC2-20 



QliS^O"^-^ 



DOCOMEWTATIOM 



L/K/l 



■SCH5MAT. 



AaTlVCStKfS-PE^ 



B i GC< t»;-,6RAM 



■SofKGr- lMA(i& 



MOTES * OkJUE'Se. OTMSCWrtE 6PEClFl£D 

Q] MAEK CA^GMBLlES) LATENT REi/ LEVEL WITH 
l/S HIGH CHARACTERS j COLOR BLACK., APPROX. 
- WHERE SHOWM. 



Yl3) T/PlCAL 
34 PLACt^ 




9=as?ooi 



NEXT ASSY 



FS FcRvWWTbR 



APPLICATION 




DESCRIPTION 



A-VSV -P.C. BOASO- 
QUAD ^/O 



CODE IDENT MO 



25677 



573: 



I °' I 



crciz.ci.ic 



_r 



TO 



T 



T? 



T3 



/oo 



~/o irtSTrtyuTION en 
NORMAL J/jS (?FS :ata bus 






k$MC C0D& 



AS SEB* 8T 



/1C 




/±0 



7/o pcfir SD3e?£$S en MTA 3VS 
PQKT ZEL£C7H7l* DATA 57Sf?EG 

ill 2251'* CG'HP/J'tlScii /r£ais7£K 



/IC 



FRUIB IHTZRSUPTS 



/10 



au. /HV/enarrs /kxo up 



PKIOItlTf JcTTLWi- 



ho 0/* Ancws Ft?tcr?sry 

SE7TVf4- Tliilff 



'lA( 3-T/s} 3 1 /IB frn/O 



_ /1/4 «a /^ S 

£££»? ACTlii IF /SB. 
/££,VT/Fr SWtTC* o/fTAf 
S^9STITjr£D IF INDf'STIFV 
IS ifCT,*£ bfitJVj- /2BTt*i£. 



EQ&rl AC7IVF' l^ul ctv£iz. 
r/.7c**VPr Su/l7r/t D/77* C^fTiiJ 
AT 7H1£ 7//*ljF- 



/OO 



,V£*r M ST*UC T/Z/1 ^V/ M~A 3tfS 



/IC 



TIHIfiS- SHMH Wfi 



REVISIONS 



DESCRIPTION 



prod 



il_ r-tiS E=KJ (jjC/0s3 



•Sec 



APPROVAL 



/i3 



D2P< ACTls£. titcx ones*:. 

Trj7£f(it u pr Zwi7C/i ZtT» C-/t7ZQ 
AT 7lfi '3 T'FIJF. 



o*J V/t.ff VPS 



/or 



/13 



/ic 



A 5IDt 

war 

SELKTJSa 
SWITCHES 

easx-7 



( ^\ Xt-DHT O^Y^ 



-/ 



DATA 

BUFFER. 



D.ASuJi-7* 



5 



=> 



C0HPARE 



55 

QQOQO 1 *> 






tFCOMPARE 



} 



D. DAT<3 - 7 



SID6 

P<JSRT 

S6t£CTj2R. 

SMTCHK 

o/TS.i-7 



V 



D.BSw^-7* 



\> 



COMPARE 



-/ 



3 

T f 

n 

e r 
RS 



^ 



I 

s 
q 



D.ADSO-7 






Bl'FFEWgP fH.CUt 



AWD CYCl^.Cl-K. 



f> 






|P <rot*Jp/tr?jr 






x P 



seiccia/i aw itch es stiecr 

±{tt=32. S-^auRS' (2F 4 C(2NTIG-U(lfUS 
V0RT AVDR.BSSES 



l_i? 3gl£CT COHPARc t*TA 



^ 



P/RT/0+ 



F(5ST/05 



WWT/04 * INTERreuPT COflTR^I. 
rVBT/07 ? TIMER. 



3551 



-0°- 



p 



3S51 
Pf/rr/aT ? txher 



rfRT/on- 



y\ 



rtr/05 



B.FRW 



-|>o "• A - (,0T 



int. Re?* ^ 



-O^ 



^>" 



A ^ID? 
HI«H ?RMU 
TfirERROPr 
VfCT^R. 
SWITCHES 



*A"5Ioe 

INTERRWr 
VfCT^R, 
SWITCHeS 



XtCNTTPr 
SWITCHES 



• P.AVBO-7 



OB OK* 






B.BDBO-7 



IDgNTIFf^ 



/XO *? FR££ZJ; f*JO<liPAIJ-JI/TF/?RtJfT$') 

/1Z5 6ATS him Often ruTegitupr vecrin 

/1A P G-ATS? PATA TjS X0 FVRT 
/H5t> £ATE T0 Pg/iT 75/ DATA 
/XC^I'fRT S£A<cri9N DATA Slp/?£D M 

StfSX 'f CfHWrzisHH Rseisre/z tufiws- 

hokmai. ra 0PS. 

/IUpuis F/?,/?/?/r/ S£TTiUM<t Duti/i/i- 
i)jT&?i?vpr 0Ps. 



■Q 



PAN.R!JMCO-+^: 



lNf6R.T£/4 
SUFFER 



1of32 

■DEC«>oe 

MET«J}Si?K, 



.p.ia* 



Q =? 5£L£CT KORHAI^ tVrTA 






il.ii* 



— tO 

r*0 



HIGH 

PRIORITY 
ENCODER. 



LfU 



A** 

A Of 



^ 



NAND 



S.PArt,R<>HCa-4 



3 SWTf 
BUFFF^ 



B SICE 
HIlTH (*IDER 
IHTeRiOIPT 

VgCTitR. 
5WITC/1HS 



*8"SIDE • 

INTEfWUPT 

vector 

Sit) ITCHES 



'8 "side- 
iDErtrrFY 

SWITCHES 



-/ 



>i 



xr^ 



IS 







TT 



r(g.p^To-7 > 



3 

^s 

I- T 

;S 

y i> 

E U 

p 

' D 

T 
S 



J{»,PATg-7 



/±3t"00 =? s=i.£cr o 

/OF* 01 * S.51ECT 1 
Xo^4TIFT ^4.0 <$ SZl£CT Z. 

/iS91± issuer 3 



RESIST2R. N£Tttl««K 
FORCES /\.t UJftEH 
BUrFEl!. FLOATS 



gns>s'co2 



NEXT ASSY 



rS "O^iV^cATO^ 



APPLICATION 




973850O2-ZO 



I i 




\/f 



o 



S3 & roEfi-i?r sioe A 
£4^ rus.sTrPY sroe B 

55 ? xntetoupt ucctw., miMsn. , sroe a 

56 ^interrupt v£Cipr.j uSwe^ 9 SXD£ B 

SWITCHES IN Ck^SHQ WSITIj/N 
IMOlCA-TR l!* C/MPLfcMENT DATA . 



T? r^.BATO 




t#. DAT 7 



N0TcS ALL RESISTS iK-n. r/VCC 
' : M.L switch<9. A&£ **■ soo-\o8 



973&5O02-O4- 



HEVI5IONS 



D£SCRiPTior> 



V section detail 




15 ', i ■ 



■B FOSML'LATC? 



APPLICATION 






25677 



:A1 -' MODE 



17385GOJ2.-.04- 



\—«& ■>'2l 



o 



6 



C 



DEVICES PLACEMEMT CHART 



Sl-4 



Q1-74LS0O 



QX - 38 5/ 
SL 30999 



Q5-US05 



Dip &>^e-r 

Q2- 3851 

SL30999 



_, RES MET 
(sjfa - I o K 



Q7- 9Z.5 05 



v 




g)-2 REQD 



- 10 Placer 



4 


1 3 








2 




1 














REVISIONS 






IONC 


... 


DESCRIPTION 


' •" 


0AT1 


APPROVAL 








?. 


pect) kElPEk £U 6C£~ 


•S-L 


1-14-7? 












D 






[U MARK £ A.4,6 EM &LI &==»)- LCTE^T EEV LEVEL 
WITH \/& HIGH CH^S^CTERSjCOLOR BLACK 3 


1 

i 

! 

— 9 : 












APPRO*. WWEPi& SUOWW . 














. 


* « 








1 



Q4- &TZ8 



Q.S- 8TZ8 



IO 



I I 



Mk 




DESCRIPTION 



i-j.^m^iJHUPwm.^.,jiJ 
FAIRCHILQ 



SYSTEMS TECHNOLOGY 



avs.^ -p.c. boar o ■ 
Rom simol 



25677 



''■ , POLL. 






4~ 



<M 



J 
I 

<"! 




ir>i 

031 



1^ 



1 ■>' I 



v 



REVISIONS 



DESCRIPTION 



P£OD 2' 



feOfe: 



APPROVAL 



.o 



1 4ft) 


y^n 


i. 




3 p^rt.^w* 


4 


£31 V' 


■i 


0J.* ■ 


(, 


03 * 


7 


OH* 


8 


OS* 


5 


04* 


io fyer.Aoi* 


1 1 oiJtfowb 


13. EX.rrtT.A* 


i3 p^er.Aio* 


H 


1 1 v 


i5 


11* 


IC 


,3* 


17 


iH* 


Ift 


15* 


1? 


l&X 


5fl 


n?rtr,-/M7* 


3.1 


VtC.l 


Jl 


ReSET-AK 



D 



uot€<s : 

.1.-11 RFi>s.Toi£. Dip I0K «HMS 




Jl N^KS /-£:i6ny=.v.TS 



A CiffuilO 



"2. rx7~) TZ et&e CoKiM 

3. - ST28 P' u > \ ■'=> 

Him ="> DATA FtoM P-ofv V EiTHeH. 1*0^ cViip 

Low =<J DAT* Fi«m QRTTv G»jS 
to F-om CH-ifs 

@] these positions are for 3&51 (not iu stalled). 



1 (5) I- 0»>«B* 

-^) I. INT.R£<pA* 

-(c) i,siT,refw 



c 

o 

F 
H 

J 

K 

t- 
M 

H 

p 

R 

s 

T 

u 

V 

w 

X 

i 



ot * 
3d ^ 

p?£T,i3I0* 
11 * 
ia.# 

,14? 
'|5*' 
;&# 

f^r?r.Bi7iK 

v/CC.l 



I.MT.R£<* 



1c 



c 



97385003 -04 



- ^ 





OESCRIPTI 



PAIRCH1LD 

SVSTEh/S TECHNOLOGV 



SCHEMATIC DlAGRAM-RC.QDj 
■ROM SlMUL. 



25677 



373SS0O3-O4 



I «■ / 



Z-l 



Theory of Operation: CONSOLE DISPLAY BOARD 
(Assembly No. 97381101) 



Z.l INTRODUCTION 

The console display board is one board of the set of three 
that performs the console fuction of the F8 FORMULATOR. The 
console display board holds the LEDs of the operator s 
display, the operator control switches, and a small number 
of interface and driving ICs. Its function is to be the 
input/ output window that connects the operator to the console 
microprocessor . 

Z.l.l Functional Description 
SWITCHES: 

The function of the 39 switches on the console control board 
are to be the tools used by the operator to control the RUN/ 
HALT mode of the system and to communicate with the console 
microprocessor while halted. The switches fall into four 
groupings --system mode select, display mode select, data 
entry, and sense switches. Thirty-three of the switches are 
connected into a matrix and are scanned by the console micro- 
processor while the system is halted. The other six, plus 
two from the matrix, connect directly to hardware and are 
functional if the system is running or is halted. 

LEDs: 

The function of the 48 LED indicators on the console display 
board is to communicate information to the operator about 
system status and about the contents of system registers. 
The displays fall into four groupings: system status 
indication, display mode indication, data display, and address 
display. The address display is driven directly by the 
program counter register of the user's microprocessor; the 
other displays are driven by I/O ports of the console micro- 
processor. 

Compare and Count: 

A 16-bit comparator and an 8-bit counter are included in < the 
console control board. They function as part of the logic 
that will halt the system after a given number of passes 
through a given address. This comparison and count logic 
needs to function only during the RUN mode so that the same 
latches that hold the count and the address can be used to 
drive the displays. 
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The comparator is a compare of 16 bits to the system address; 
the 16 bits are set by the console microprocessor. Eight of 
the 16 bits are held directly in the I/O port that drives the 
DISPLAY DATA bus. The other eight bits are held in the 
DISPLAY BUS LATCH. 

The function of the counter is to count up to all ones from a 
value loaded by the console microprocessor. While the 
system is running, the Console Control Board will generate a 
count pulse with every address compare. While halted, the 
8-bit counter is used to drive the lower eight bits of the 
data display. 

Z.2 DETAILED THEORY OF OPERATION 

There are three buses coming into the Console Control Board-- 
the Address bus (ADRxx) [C8]*, the Display Data bus 
(DISP.DATxx) [B8], and the Control Data bus (CNTRL . DATxx) 
[A8]. The Display Data bus is bidirectional; the other two 
inputs to logic on the board. Internally, the Display Data 
bus passes through the DISPLAY LATCH [B5] to become the 
Display Latch Bus (Z.DISPxx). All four buses are inverted-- 
the active state is volts. 

Z.2.1 Control Data Bus 

The Control Data bus [A8] provides the latch enable signals, 
the display mode indicator enable, the switch enable, and a 
l-of-8 switch row enable. The l-of-8 decoder is buffered 
through 9N17 gates to provide the worst case 12 TTL UL load; 
the decode order of the l-of-8 decoder is reversed because 
the Control Data bus is inverted. Table 1 gives the bit 
assignments. 

Z.2. 2 Switch Matrix 

Almost all of the switches are connected into a matrix [A6]. 
Eight switches are read at a time. The switches are diode- 
isolated so that more than one switch can be making at a 
time. Both sides of most switches--NO and NC--are available 
so that the console microprocessor program can debounce them 
easily. Table 2 relates switch number to row and function. 
The DISPLAY. DATA bus is driven out of the board while 
switches are being read. A contact closure is a low 
impedance to ground; pull-ups are provided on the Console 
Memory Board. 



^References in brackets are coordinates on the Console Display 
Board schematic drawing No. 97381101-04. 
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Bit No . Assignment 

7 Load Display bus latch 

6 Load Data latch 

5 Load. Counter latch 

4 Display enable 



3 Switch enable 

2 Control. Data 2 

1 Control. Data 1 

Control. Data 

NOTE: All signals are active low 



Select 
l-of-8 
switch 
rows 



Table 1: Assignments of Control Data Bus 
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•" Table 2: Switch matrix map 
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The enable to the row of eight system mode switches on the # 
side which is normally open is forced low while the system is 
running to insure that the HALT (SW29) and BREAK (SW31) 
switches can function. The HALT and BREAK switches are 
broken out from the switch matrix individually because they 
must be able to drive the HALT logic on the Console Control 
Board while the system is running; the console microprocessor 
only scans the switch matrix while the system is halted. The 
BREAK switch is debounced. 

The Sense, RESET, and EXT. INT switches are independent of the 
switch matrix- -and of the RUN/HALT state of the system. The 
RESET and EXT. INT switches [B4-] are debounced and then go to 
appropriate points on the Processor card via the Console 
Control card. The four sense switches [C8] are simply 
closures to ground; they go directly to one CPU port on the 
Processor card. The sense switches are the only non-momentary 
switches of the Console Display board, 

Z.2.3 Address Latches and Comparator 

The Address bus is sampled into four latches [D7] which, in 
turn drive the sixteen Address LEDs . The strobe for these 
latches, PCO. STROBE, is timed so that the latches sample the 
bus in the early part of each cycle --when the contents of the 
bus are known to always be the Program Counter (PCO) ; 
Figure 1 shows the timing. While the system is halted, the 
console microprocessor has control over the ADDRESS DISPLAY 
because it has complete control over the user's PCO register. 

The Address bus also provides one 16 -bit operand for the 
comparator. The comparator is sixteen EXCLUSIVE -NOR gates 
[C6] whose outputs are wire-ANDed together The °Jher 
operand comes in two halves --the lower half from the Dlbi'LA* 
LATCH, the upper half directly from the DISPLAY. DATA bus. 
Both operands are inverted; if the operands differ in any bit 
position, the ADR. EQUAL signal [C4] will be pulled inactive 
(low). The comparison will not necessarily be with the^ ^ 
Program Counter as the comparison is not strobed; the timing 
of the comparison process is discussed in the description of 
the Console Control Board. 

Z.2.4 DATA LATCHES AND COUNTER 

The DATA Latches [C3] are loaded from the DISPLAY. LATCH bus. 
They drive the upper byte of the DATA DISPLAY LEDs. 
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Figure 1: PCO Strobe Timing 



TO: CONSOLE DISPLAY BOARD Z-7 



The 8-bit COUNTER Latches [C2] are also loaded from the 
DISPLAY. LATCH bus. They drive the lower byte of the DATA 
DISPLAY LEDs . The counters are not used to count while the 
system is halted; they merely drive the DATA DISPLAY at that 
time. While the system is running, the counters become part 
of the Compare Halt function. A count value can be loaded 
into the counter while halted; while running, the ADR. EQUAL 
signal [C4] drives hardware on the Console Control Board to 
generate the count enable pulse--CMPR.CNT. Because the 
buses are inverted, the counter appears to be counting down 
while it thinks it is counting up. The all ones state-- 
which appears to be all zeros—is detected; it is a signal 
called CNT.DONE [CI]. The Console Control Board will block 
further counting when CNT.DONE is active or the system is 
halted. Consult the Console Control Board description for 
more information. 



Z.2.5 MODE DISPLAY 

The mode display [B2] is driven directly from the DISPLAY. 
LATCH bus, rather than through latches. A control signal, 
Z.DISP.ENB, allows the console microprocessor to blank the 
mode display when the DI SPLAY . LATCH bus is being used to 
load the DATA LATCH or the COUNTER. 

The four low-order bits of the DISPLAY LATCH bus drive one of 
the ten display mode LEDs through a l-of-16 decoder [B2]. 
The upper four bits are each assigned to drive a single LED; 
the four LEDs indicate IPL, COMPARE, HALT, and INT.ENB. 
These four LEDs are driven through a 9322 quad two input 
multiplexer. The MUX select input is DISP.ENB: three of the 
LEDs are dark when DISP.ENB is inactive. The fourth, 
INT.ENB, is connected to the ICB signal of the F8 CPU when 
DISP.ENB is inactive; the rationale behind this is to have 
the INT.ENB follow the ICB flag while the system is running 
but have it under control of the console microprocessor while 
the system is halted. 

There are two remaining LEDs--HALT and INT.PEND [B3] . These 
are driven directly from base signals. The HALT signal comes 
from the Console Control Board. 
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Theory of Operation: CONSOLE CONTROL BOARD 
(Assembly No, 97381102) 



X,l INTRODUCTION 

The console control board is the demarcation point between the 
user's microprocessor system and the console microprocessor 
system. On this board is the hardware that shares the single 
CPU between the two microprocessor systems arid that determines 
which system is currently active. Also on this board is the 
hardware that lets the console microprocessor system look into 
the user microprocessor. 

X.l.l User and Console Microprocessor Systems 

Two separate microprocessor systems exist within the F8_ 
FORMULATOR— the user's microprocessor and the console micro- 
processor. The user's microprocessor system consists of the 
processor card, RAM cards, I/O cards, and communication card; 
the user system is a general system that is defined by the_ 
user to fit his needs. The console microprocessor system is a 
small dedicated system whose job is to let the user freeze and 
then examine his system; the console microprocessor system con- 
sists of the console display card, console memory card, the 
console control card, and the processor card. 

The goals of the console function are: 

to be able to examine all registers; 

to be able to alter all registers; 

to halt without destroying user parameters; 

to be able to continue with all user parameters restored 

so that it seems as if nothing had happened; 

to not restrict user configuration; 

to not deprive the user of memory or I/O; 

to be able to execute single instructions; 

to be able to display the program counter contents while 

running; and 

to be able to halt the system at some specified program 

point. 

These goals are met by the console microprocessor system in 
conjunction with special hardware . tools that let the console^ 
system delve into' the user system. A microprocessor system is 
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used because it puts the complex portions of the console 
function into a software program that is stored in simple 
memory The microprocessor system also allows flexibility 
and convenient inclusion of features that are logically simple 
but in hardware would be complex—such as switches that repeat 
if held down. 

The processor card is a part of both systems; the CPU of the 
processor card is time-shared between the two systems. Each 
system has its own F8 memory interface logic, its own memory, 
and its own I/O structure; however, neither system has xts own 
CPU The situation, shown in Figure 1, is like having two 
tails but only one head. While at first this may seem to be a 
poor situation, it is, in fact, very useful for reaching the 
console's goals; when the system is running, the CPU is 
attached to the user's system and the memory structure of the 
console system is held idle; as the system is halted, the CPU 
is transferred to the console system and the user s memory 
structure is now held idle. With that transfer of the CPU ^ to 
the console, the console microprocessor system has just gained 
access to lots of user registers and user status—such as all 
64 registers of the scratchpad. 

Other hardware lets the console system look into the user 
memory structure while halted. The user's I/O, program 
counters, data counters, and actual memory will all look like a 
part of console memory to the console microprocessor system. 
The hardware forces commands into the user memory while the 
console is executing some memory reference instructions. An 
overview of the timing relation of these events is given in 
Figure 2. Figure 3 is a block diagram. 

The hardware that controls the RUN/HALT status is also con- 
sidered part of the console function. The transition to HALT 
is triggered by hardware -monitored conditions. The transition 
to RUN state is in response to a command issued by the console 
microprocessor program. Single-step and compare-halt are con- 
ditioned forms of RUN — the condition flags are passed to the 
HALT hardware. The HALT conditions are: 

HALT, RESET, or BREAK switch pushed 

STOP line activated 

SINGLE-STEP or CMPR-HALT conditions satisfied 

BREAK instruction encountered in user's program. 

While the user system is held idle in the HALT state, its 
clocks are not stopped; interval timers will continue to count 
down while the system is halted. Interrupts may become 
pending during the HALT state but they will not be serviced. 
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The idling of the console memory structure or the user memory 
structure is accomplished by switching the ROMC signals. 
These signals originate in the CPU and direct the action of the 
memory structures. The ROMC signals are fed to the user when 
the mode is RUN and are fed to the console while HALTed. The 
inactive memory structure is fed a NO-OP ROMC state to hold it 
idle. 

X.2 FUNCTIONAL DESCRIPTION 

The console control card has six functional areas: 

- RUN/HALT and ROMC steering; 

- Console memory interface; 

- Force and Run trigger timing; 

- Force-ROMC and flag register; 

- HALT conditions register; and 

- BREAK and COMPARE-HALT detect. 

X.2.1 RUN/HALT and ROMC Steering 

The function of the RUN /HALT and ROMC steering block is to 
maintain the RUN/HALT state and to steer the ROMC signals to 
the active memory structure. An inactive console memory 
structure gets a reset command; an inactive user system gets a 
NO-OP command. 

X.2. 2 Console Memory Interface 

The function of the console memory interface is to control 
console memory. Associated with it is page select circuitry 
which decodes the most significant four bits of address. The 
memory map is given in Figure 5. Console memory includes RAM, 
PROM, and special hardware registers. STORE instructions to 
some parts of memory trigger RUN or force-into-user hardware. 

X.2. 3 Force and Run Trigger Timing 

The function of the Force and RUN trigger logic is to accept 
special hardware commands from the page select circuitry and 
use a shift register to delay the transition of the hardware 
until the desired point in the instruction flow. The pattern 
being shifted distinguishes between a command to begin running 
and a command to force a command into the idle user memory 
structure. The RUN bit pattern, after causing the system to 
toggle into the RUN mode, is shifted once more to provide a 
gating signal for v the single-step logic. 
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X. 2.4 Force-ROMC and Flag Register 

The ROMC/FLAG register has a function in both RUN and HALT 
modes In HALT mode the register holds a five -bit word that 
is substituted for the NO-OP on the user's ROMC bus for one 
cycle whenever the console system is accessing the user micro- 
processor system. Of the three remaining bits, two become the 
single -step and compare -halt flags during RUN mode. The third 
bit is used during HALT modes to designate ' IDENTIFY' operation 
for the user's memory and I/O boards. (IDENTIFY causes the _ 
user boards to substitute unique board identification codes in 
place of normal data; the console system uses IDENTIFY to 
build a table of the user system's configuration.) 

X.2.5 HALT- Conditions Register 

The function of the HALT-conditions register is to hold the 
different HALT conditions. The console microprocessor program 
can read the HALT status byte held in the HALT-conditions 
register by treating the byte as a memory location at H 4000 . 
The contents of the register are ORed together to become the 
halt command to the RUN/HALT logic. The single -step condition 
halts the system but is not part of the HALT status byte avail- 
able to the console program. The panel disable switch is part 
of the HALT status byte but doesn't cause a HALT command. ■ Some 
of the bits of the HALT status byte are directly tied to 
switches; the other bits are latched and will remain latched 
once set until the system goes to the RUN mode. 

X.2.6 BREAK and COMPARE -HALT Detect 

The BREAK logic and the COMPARE' -HALT logic detect these two 
conditions during the RUN state. The outputs are fed into the 
' HALT-conditions register and, from there, generate a HALT 
command. The BREAK logic responds to two different user 
instructions (OUTS, 2 and OUTS, 3) and to the BREAK switch. 
The BREAK switch is gated so that only one halt occurs per 
depression. The COMPARE -HALT logic works with the address 
comparator and counter that reside on the console display 
board. The address compare is gated with the user's CPU. SLOT, 
CPU, READ, and RAM, WRITE to detect a valid memory reference. 
The COMPARE-HALT logic also has the function of driving the 
counter Whenever there is a valid comparison, the COMPARE . HALT 
flag is set. The logic will set the COMPARE bit of the HALT- 
conditions register when the loop count is zero and there is a 
valid comparison. 
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X.3 DETAILED CIRCUIT OPERATION 

X.3.1 The RUN/HALT logic centers around two flip-flops 
[1A4].* The two flip-flops are set in sequence during the 
course of one F8 cycle (defined by one period of the cycle 
clock). The first flop is strobed after one microsecond has 
elapsed in a cycle by X.RC. Strobe; the second flop is strobed 
at the end of the cycle by X.FCLK. The timings of the events 
of a RUN to HALT transition are given in Figure 6 and of HALT 
to RUN in Figure 7. 

The HALT command is gated with Instruction Fetch to insure 
that HALT transitions occur at the end of an instruction. 
Keying the HALT transition off the fetch ROMC state insures 
that instruction execution is complete because the fetch of 
the next instruction always occurs during the last cycle of 
execution of the current instruction. 

Note that during the cycle of the HALT transition, neither 

system is active and the hardware forces the instruction from 

location H'0000' of the console memory to be fetched into the 
CPU. 

X.3. 2 The ROMC signals are steered to the console MI by a 
2-input multiplexer [1C7]. The MUX is controlled by X.HALT; 
the two states are considered RUN and CONSOLE. HALT. A 4 -input 
multiplexer [1B7] steers the ROMC signals for the user system; 
the outputs are called PANEL. ROMC and go along the base to all 
user boards. The MUX is controlled by X. FORCE and X. USER. HALT; 
three states are used: RUN, USER. HALT, USER. FORCE. The states 
and multiplexer outputs for both MUXs are given in Table 2. 
The difference between USER. HALT and X.HALT was shown on the 
timing chart of Figure 6; they differ only during the HALT 
transition. 

X.3. 3 The console static memory interface (3853) [1D6] 
supplies the address and control for the console memory. Its 
interrupt structure is active while the F8 FORMULATOR is 
halted. The data bus lines are buffered by 8T28 drivers [1D8]. 
The console MI and the rest of the console memory structure is 
prevented from driving the 10. DAT bus while the F8 FORMULATOR 
is in RUN mode or while a command is being forced. At other 
times, either the drivers or receivers of the 8T28 are enabled. 
While the F8 FORMULATOR is running, neither receiver nor driver 
are on and resistors pull the X.MIDBx bus [1D7] to ground so 
that the Mi's program counter is being continually forced to 
H'0000'. 



^Numbers in brackets refer to coordinates on the schematic of 
the console control board, drawing No. 97381102-04. 
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The most significant four bits of the Mi's address go into a 
l-of-8 decoder [1C3]. It produces the chip selects for PROM, 
RAM, the HALT status byte, the ROMC/FLAG register. The read 
enable signals are ANDed with MEM. TO. CPU [A2]. MEM. TO. CPU 
[A2] is active during those cycles that fetch instructions or 
get operands --since CPU. READ is active during those cycles. 
MEM. TO. CPU is also active during the cycle of the HALT tran- 
sition; neither system is active during this particular cycle, 
so that it is up to the hardware to force a NO-OP instruction 
into the CPU from console memory. Because the console has 
been getting reset up to this point, the instruction will be 
fetched from location H'0000* of console memory. 

X 3 4 The force and run command timing logic centers 
around the 9300 shift register [1B3]. The register is being 
clocked continuously; zeros are shifted in. A number is loaded 
in parallel whenever the console MI writes to its memory; the^ 
PAN.RAM.WRT signal is stretched by a flip-flop [1B3] so that it 
can be sampled by F.CLK--this timing is in Figure 8. The^ 
number will have one of three possible values—corresponding 
to a no-action condition, a RUN command, or a command to force 
a ROMC into the user's memory structure. The value of the PCO 
register, which is the address during the STORE instruction, 
decides which number will be loaded into the shift register. 
Address H*9xxx' is a command to enter the RUN mode; address 
H'5xxx' or H' 7xxx' is a command to force a non-idle ROMC to the 
user ' s. memory structure. 

After the run or force command has loaded a pattern into the 
.shift register, the register will begin shifting the pattern. 
The rationale for introducing this delay can be understood by 
looking at the program sequences that typically issue these 
commands. The force sequence has two cycles of delay between 
the RAM-WRITE cycle and the cycle during which the forcing 
ROMC state is inserted. A typical instruction sequence and 
its timing is shown in Figure 9. The second cycle of delay 
becomes useful when user I/O ports are accessed; the I/O port 
address is put on the 10. DATA bus during this cycle of delay 
as shown in Figure 10. Note that the typical sequence given 
had two successive "ST" instructions that wrote in locations 
within the range H' 7xxx' ; the X. FORCE* signal applied to the 
shift register's parallel inputs prevents the second ST from 
starting an undesired force command. 

A run command also loads a pattern into the shift register. 
Its pattern, B'0101', is distinct from the force pattern of 
B'0011 1 . The reason the run cummand is derived from the shift 
register is to provide a delayed signal necessary in detecting 
a single-step halt condition. The run command looks the same' 
whether RUN, SINGLE. STEP, or CMPR.HALT switches were pressed; 
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flags are loaded into the ROMC/FLAG register prior to issuing 
the run command to distinguish the three cases. The signal 
X 1ST FETCH alerts the single-step logic not to halt on this 
fetch of the first instruction, but, rather, to wait until 
after it has been executed, halting at the next fetch that 
follows . 

The rest of the circuit description refers to Sheet 2 of the 
schematic of the console control board. 

X 3 5 The ROMC/FLAG register is comprised of two 93L14 
latches [2B4]. It is loaded from the MI. DATA bus whenever 
the console MI executes an ST instruction to H'6xxx or 
H'7xxx'. Its most significant five bits become the ROMC. FORCE 
bus [2B3] that supplies the forcing ROMC state to the user 
ROMC multiplexer [1B7]. The lower three bits indicate single - 
step mode, compare-halt mode, or identify mode. The identify ( 
bit (bit 0) becomes the open collector base signal IDENlitY* 
IDENTIFY is used by the console program to alter the operation 
of the user's I/O and memory cards while building a table of 
the user's configuration. The signals X.CMPR.ENB and^ 
X.SSTEP.ENB [2B4] go up into the halt condition s logic. 

X 3 6 The HALT condition's logic involves a number of 
circuits. This explanation will start with the 93L14 latch 
[2C3] that holds the halt conditions and will then work both 
ways from there. 

X 3 6 1 The outputs of the 93L14 latch, of the X. RESET 
flip-flop, of the X.SSTEP.HLT NAND gate, and the three switch 
inputs— DISABLE*, HALT.SW*, and RUN. SW*— are loosely grouped 
together under the heading HALT -conditions register These 
nine signals and their meanings are given in the following 
table. 

Signal Indicates 

DISABLE* Panel disable switch input 

RUN.SW* RUN switch is being pushed 

HALT.SW* HALT switch is being pushed 

X. RESET A system reset has occurred 

X.STOP The STOP line on the base has been 

activated 
X.CMPR The conditions for a halt-on-compare have 

been satisfied 

A user instruction of either H'B2' or 
H'B3' has been encountered or the BREAK 
switch has been pushed 

The H'B2' or H'B3' is, in fact, H'B3' 



X. BREAK 



X. EXTEND 



X.SSTEP.HLT* The conditions for halt after single 

instruction execution have been satisfied 



Table 4 
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Eight of these signals are ORed together to become X.STOP.REQ 
[2D1]; if any of the eight are active, the STOP.REQ will set 
the RUN/HALT logic to the HALT state. The signal DISABLE* is 
omitted from the OR structure — it can't cause the system to 
halt. Once the system is halted, the console microprocessor 
program would like to know why the system halted—this need 
is answered by logic that lets eight of the nine signals be 
read by the program as if the eight were a memory byte. The 
page select logic makes X.STAT. READ [2C1] active whenever an 
instruction reads from memory in the range H'4xxx' . The 
X.STAT. READ signal controls the three-state buffer that ties 
the halt conditions to the MI. DATA bus [2D2], The table 
below gives the bit assignments; the byte is termed the halt 
status byte. 



Bit No. 


Meaning 


7 


Disabled 


6 


Reset 


5 


Run switch 


4 


Halt switch 


3 


Break detected 


2 


Software extension break 


1 


Halt on compare 





Stop bus activated 



The single step condition is not part of the status byte; it 
is left out because the console program can anticipate a halt 
by single-step and because there wasn't a spare status bit or 
latch. The switch signals of the status byte aren't latched. 
The other five signals are latched; the latches are not cleared 
until the transition back to RUN mode occurs. It is possible 
for a bit, such as BREAK, to become set after HALT mode is 
entered. The different bits are not interlocked to prevent 
multiple bits being set; the console program will handle the 
situation and assign priorities. 

X.3.6.2 The inputs to the halt conditions register work with 
some interesting combinations of signals. Starting from the 
top of the schematic, the three switches are encountered first; 
these come directly from the console display board or the base. 
The next five are .latched; the latches are clocked at the end 
of every cycle by F.CLK and, once set, stay set until the next 
transition to RUN mode. 
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X 3 6 2 1 The X. RESET signal is latched whenever X.SYS.CLR 
is active. X.SYS.CLR is derived from the ROMC state HM on 
the processor board; the CPU will activate the signal it it 
either does the automatic power -on reset sequence or it the 
RESET switch is pushed. Notice that the latch does not 
distinguish between resets that occur in the HALT or in the 
RUN mode; neither does the console program. X. RESET causes 
the system to halt if it had been running. The timing is 
shown in Figure 12. The halt will occur after the user s PCO 
register has been cleared. 

X 3 6 2 2 X. STOP is just the latched version of the base 
signai STOP*'. STOP* has been set aside for user definition- - 
pelchance he may use STOP to halt the system after a certain 
event has occurred. STOP timing is shown in Figure 13. 

X 3 6 2 3 The X.CMPR latch will be set after the conditions 
of compare-halt have been met. The compare-halt feature is a 
debugging tool that will halt the system after a user program 
has gone past a specified address a given number of times. 
Compare-halt combines an address compare function and a 
counting function. The comparator and the counter live on the 
console display board; the count-pulse generating logic is on 
this board. The conditions necessary for setting the X.CMFK 
latch are compare mode set AND pass counter is at zero AND 
address matches the set address AND the current cycle is 
referencing memory. The conditions are explained in the fol- 
lowing paragraphs. The timing of compare-halt is given in 
Figure 14. 

The signal X.MEM. REF [2D6] is active if the current user cycle 
references memory- -either to read an instruction operand or 
data byte or to write a data byte. Control signals from the 
user's memory interface handily designate these cycles One 
of these, RAM. WRITE*, is stretched m a flip-flop so that 
F CLK will have a chance to strobe it at the end of a cycle; 
timing is the same as that of PAN.RAM.WRT which was shown in 
Figure 8. ■ . 

The signal X.CMPR. EQU [2D7] is derived from the address 
compare. The user memory address is not necessarily valid 
throughout the entire cycle— for instance, it will change in 
the list half of a cycle if a memory refresh or DMA transfer 
occurs. Because the address is only valid some of the time, 
the ADR. EQUAL signal that comes from the comparator on the 
console display board [2D8] is latched in a cross-coupled 
pair of 9LS51 gates [2D7]; the latch is controlled by_ 
X OPEN LTCH--an AND of CPU. SLOT and F.CLK. CPU . SLOT is a 
signal" that originates in the user's 3852 memory interface 
and that indicates valid address. 
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The need for ANDing CPU. SLOT with F.CLK is subtle. CPU. SLOT 
is derived from the PH.CLK; if there is enough skew between 
PH.CLK and CYCLE. CLK, driving the X.CMPR.EQU latch directly 
from CPU. SLOT would give the undesirable result of the 
X.CMPR.EQU latch [2D7] changing just as CYCLE. CLK was trying 
to strobe that signal into the X.CMPR latch [2C3]. ANDing 
CPU. SLOT with F.CLK eliminates the potential problem. 

The signal CNT.DONE is the third condition for the compare 
condition. The counter will be counted down to zero, gen- • 
era ting CNT.DONE, and then the halt request will be generated 
on the next address match. The count pulse, CMPR.CNT*, is 
created by a 4-input NAND [2D6]; the inputs, besides 
X.CMPR.EQU and X.MEM. REF, include X.HALT* and CNT.DONE*. 
These second two inhibit the counting when the count is 
already zero and when the system is in the HALT mode. Note 
that the compare enable bit of the ROMC/FLAG register [2B4] 
is not used in the NAND gate. One other signal, EVENT. SYNC, 
is created within the compare logic [2D5]. EVENT. SYNC would 
typically be used to sync an oscilloscope; the signal goes 
to a connector on the back of the F8 FORMULATOR. The signal 
will make a negative transition whenever a memory reference 
instruction coincides with an address match. The counter 
state and the compare enable bit are not a part of EVENT. SYNC. 

X 3.6.2.4 X. BREAK and X. EXTEND are two related halt conditions, 
Two NO-OP instructions from the F8 FORMULATOR instruction set 
have been appropriated by the F8 FORMULATOR system; the 
console program is used to build instructions around these 
two op-codes, extending the F8 FORMULATOR instruction set. 
The responsibility of the console control board is to monitor 
the 10. DAT bus to detect when the user is fetching^ either of 
these two instructions. The two op -codes are H'B2' and 
H'B3'; if either is detected, the X. BREAK latch will be set 
and a halt command generated. If the op-code was H'B3', the 
X. EXTEND flip-flop will also be set. The detecting of the 
two op-codes is done by two cascaded l-of-10 decoders [2C5J. 
The timing sequence of a BREAK halt is shown in Figure 15. 

There is a front panel switch called BREAK. When it is pushed, 
the same events should happen as when the op-code H'B2' is 
detected. However, just one halt and break should happen each 
time the switch is pushed rather than a multitude of breaks. 
The one-halt-per-push is handled by a flip-flop and AND gate 
(in actuality, an AOI gate) [2C5]. The combination will let 
BREAK switch set the X. BREAK latch once but not a second time 
until the switch has been released. The debounce flip-flop 
on the console display board is important to this scheme. 
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X.3.6.2.4 The remaining condition is X. SSTEP .HLT*. 
X.SSTEP.HLT* is created by a NAND gate. Inputs to theNAND 
gate are the single-step enable bit, the fact that an in- 
struction is being fetched in the current cycle, and the 
fact that this is the fetch of the second instruction after 
the RUN mode transition rather than the fetch of that first 
instruction. The single-step condition is not latched; 
instead, it goes directly into the OR gate to toggle the 
RUN/HALT logic. Single-step timing is given in Figure 16. 

X.3.7 There are two switches on the console display 
board that bypass the console microprocessor program and 
that go to the CPU strictly in hardware. These switches are 
RESET and EXT. INT. Both pass from the display board to the 
processor board via the console control board. The outputs 
of the two switches are ANDed with PANEL. DISABLE* on the 
control board [2B2]; the logic will disable the two switches 
if the panel is disabled. The two signals are driven from 
the control board by open collector gates. 

X.3.8 Interrupt requests from the user and from the 
console MI are multiplexed on the console control board 
[2B7]. The user requests an active in RUN mode. In HALT 
mode the user requests are blocked and console system inter- 
rupts become' active. 
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A. The example and necessary program sequence 

This example shows how to get the value of the lower byte 
of the user's PCO back into the accumulator. 

The ROMC that moves the value of PCO-L onto the data bus 
is H'lE' . 

Program sequence: 

* H'lE' has been loaded into RC/FLAG latch 
* 

Begin DCI H'5000' Set DCO to H'5000' 

ST Dummy store - trigger H/W 

NOP . ,, , , . , 

LM Value of PCO-L will be loaded 

* 

* DONE 

LR 0,A 



Figure 9 : Example of force hardware 
accessing user registers 
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Necessary program sequence 

This example shows how to input from a user port which 
has I/O address H'34' . The program will input it into 
the CPU scratchpad register KL. The port address will be 
loaded into KU. The ROMC that passes the I/O port address 
into the I/O port logic is H'lC, NOP, The ROMC that 
inputs from a port is H'lB 1 . 

Program sequence: 

* 

* H'34xx' has been loaded into console's PCI 

* H'lb' has been loaded into RC/FLAC latch 

Begin DCI H'5000' Set DCO to H'SOOO'' 

ST Dummy store - trigger h/w 

* 

LR K.PC1 User port 34 into KL register 

*DONE 

LR A,KL 



Figure 10: Example of force hardware 
accessing user I/O port 
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Theory of Operation: CONSOLE MEMORY BOARD 
(Assembly No. 97381103) 



Y. 1 INTRODUCTION 

The console memory board is one board of a set of three that 
perform the console function in the F8 FORMULATOR. The con- 
sole memory board supplies the program storage, the data 
storage memory, and the I/O ports for the console micropro- 
cessor; on the board are 4K bytes of PROM, IK byte of 2102 
RAM, and two 8-bit F8 I/O ports, 

Y.l.l Functional Description 

PROM: 

The 4K bytes of PROM hold the console microprocessor program. 
Instructions will be fetched from the PROM while the system 
is halted; the address and memory control come from the con- 
sole's memory interface chip (3853) that lives on the console 
control board. The instructions fetched from the PROM move 
over the 10. DATA bus. There are sixteen PROMs in sets of 
two; the PROMs are 512x4 bipolar fusable link devices. The. 
PROMs are held in sockets. 

RAM: 

The IK bytes of RAM are used by the console microprocessor to 
save user's registers, such as his program counter, and to 
hold console flags while the system is running. The RAM is 
also controlled by the console MI and connects to the 10. DATA 
bus. The RAM is static 2102 devices. 

I/O: 

An F8 3851 PSU is used to provide 16 bits of 1/0. The I/O 
bits control the console display board, connecting the 
operator's controls and indicators into the console micro- 
processor. The PSU connects to the 10. DATA bus. The R0MC 
lines that control the PSU are gated so that the PSU will be 
active only during 1/0 instructions executed while the 
system is halted. 

Y.2 DETAILED THEORY OF OPERATION 

Four groups of lines are prominent that connect the console 
control board to other boards: The 10. DATA bus that connects 
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to the data bus of the CPU, the 16 bits of display data and 
control that connect to the console display, the CPU.ROMC bus 
that controls the 3851 PSU, and the 12 bits of address and 
five memory control lines that drive the memory. The bidi- 
rectional 10. DATA bus is buffered [D8]* to become the bidi- 
rectional PANEL. DATA bus (Y.PDBx). 

Y.2.1 4K PROM Memory 

The 16 PROM devices all have nine bits of address bused to 
them; the addresses are buffered to increase drive capability. 
Each PROM drives 4 bits of the PANEL DATA BUS (Y.PDBx) 
through a tri-state buffer [D4]; the buffer has some value 
during troubleshooting but is otherwise redundant The 
necessary eight chip selects are created by a l-of-8 decoder 
[B2] that accepts address bits 09 to 11. The signal 
PAN PROM.CS [Al] controls the chip select decoder and the 
tri-state buffering; it comes from the console control board 
and is derived there from a decode of the four highest 
address lines ANDed with CPU. READ. 

Y.2.2 IK RAM Memory 

The 8 RAM devices are 2102 MOS memories; the bit organization 
is 1024x1. Ten bits of address are connected to them; the 
address comes from the console memory interface (3853SMI) on 
the console control card. Read-write control and a single 
ship select line are brought in from the console control 
board. The write data for the RAMs comes directly from the 
PANEL. DATA bus. The data read from the RAMs feeds the 
PANEL. DATA bus through tri-state buffers [C5j; pull-up 
resistors are necessary to pull the RAM output high level up 
to CMOS requirements. The tri-state- buffer is not redundant 
in this case; the PAN. RAM. CS signal can allow the slower MOS 
RAMs to begin their access early in the cycle because the 
tri-state buffer isolates the RAMs from the PANEL. DATA bus. 

PAN. RAM. CS is just a decode on the console control board of 
A12 through A15; PAN. RAM. READ is the AND of PAN. RAM. CS with 
CPU. READ. 

Y.2.3 ROMC Gating 

The ROMCs are gated before being fed to the 3851 PSU. The 
function of the gating is to block all ROMCs that would ask 
the PSU to drive the PANEL. DATA bus, except for the ™C 
that says "input" (read from an I/O port into the CPU) ; the 
blocking is necessary because otherwise the PSU, which has a 
program in its ROM, will insist on spitting it out onto the 

^Numbers in brackets are coordinates on the schematic of the 
console memory board, Assembly No. 97381103-04. 
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data bus, interf erring with the desired console micropro- 
cessor program. All the ROMCs are blocked while the system 
is running so that this PSU, which belongs to the console 
microprocessor, will not interfere with the user micropro- 
cessor. (The console and user system share the 10. DATA bus 
and the F8 CPU.) The blocking is done by a tri-state buffer 
[B7]; whenever its outputs are in the high impedance state, 
resistors pull the lines to the NO-OP ROMC state--H' 1C* . 
There are 32 possible ROMC states. All those that must be 
blocked are in the first sixteen except for H'll 1 ; the two 
input-output ROMCs, H'lA' and H'lB', are in the second 
sixteen. The three input HAND gate [A7] blocks the first 
sixteen ROMCs and blocks eight of the upper sixteen including 
H'll*; the 10 ROMCs are passed. The other six ROMCs that are 
passed harmlessly alter the unused registers inside the PSU. 
The NAND gate blocks all ROMCs when the system is not halted, 

Y.2.4 PSU 10 Ports 



The 10 ports are used on the PSU. The ROM storage and the 
program registers--PCO, PCI, and DC0--are disabled by the 
blocking of the ROMCs. The interrupt structure is disabled 
by tieing PRIORITY. IN inactive (+5V) . Each of the two 10 
ports drives a bus; the buses control the display and switch 
matrix that are on the console display board. One I/O port 
has the control signals (CNTRL.DATxx) and is used only for 
output. The other port is used bidirectionally to output 
and to receive data bytes over the DISP.DATxx bus [C8], 

Y.2.5 10. DATA Bus Drive/Receive 

The PANEL. DATA bus is buffered from the bidirectional 10. DATA 
bus by 8T28 transceivers [D8]; the buffers provide increased 
drive and lowered loading of the 10. DATA bus. The drive/ 
receive state of the buffers is controlled by a 3-input NAND 
that is doing an OR function [D6], The drivers will be 
turned on to drive onto the 10. DATA bus if the PSU has been 
selected by an input instruction or if the signal PAN. MEM. DRV, 
which comes from the console control board, is active [D8], 

PAN. MEM. DRV will be made active by the console control board 
if either the RAM or PROM of this board is being accessed. 



DESCRIPTION 



P12S.UM PSCO ^EL P£g EM &Ce>3 | ^<^- 



[O-iJ-Tf 



APPROVAL 



^ 



u 



iO 




MOTES: COULEE OTHERWI'SE. SPecmeD} ■ 

[[I MAEK (A^EMSUE^ LATENT CSV LEVEL WITH 
1/8 HI&H CHA.KACT.SR'Sj OOLOS BUACKC, APPR.OX. 
WHERE ?WOWM - 



Ti) typical. 

28 Pl-ACeS 



' DEVICE'S PLACEMENT CHART 






1 


Z 


3 


4- 


5 


6 


7 


8 


9 


IO 


11 


12 


13 


14- 


A 








QI-9LSI0 


Q2-340097 


RES NET§ 


Q4- 93446 


<?5-9344G> 


Q&-93446 


Q7- 93446 


Q8-93444, 


Q9- 93446 


QI0-9344& 


Ql 1-93446 


B 






QI2-34O097 


QIV9LS04 


QI4-M0097 


RES WET,f 


Ql<b-9J44& 


QI7-93446 


(Jie-9344fe 


QI9-9344(a 


<?20-9344<b 


Q2I-9344& 


Q22-9344G. 


023-93446 


C 






^24-3851 





Q2S-34009? 


RES MET* 


Q27-2I02 


Q28-2I02 


Q29-2I02 


930-2102 


Q3I-2I02 


Q3Z-2I02 


Q33-2I02 


Q34-2I02. 


D 




Q4I-"74I& 





Q35-8T28 


<53&-eT28 




O3T-9L508 




<*>38-9LSf38 




<?39-9LS0S 




Q4O-93L01 






o 



peiMClPLE-DRAWIUlb TABLE 



C^WIKlOl WO. 



97'3gllO3-03 



9^3all03-c4 



•^004S'26'Z 



<>7'53l I03-2O 



<?"73S 1103-48, 



DOCUMENTATION 



L/M 



A<W.voEk£<?P££ 



BLOCK PIA6BAM 



<JgogHOO 



NEXT ASSY 




FSTOgMUlATOR, 



APPLICATION 



PAST NUMBER 



UNLIll QTHEHWiat BrtCIMCP: 



SEE L/M 



TRSATUINT 



D E 5 C R I PT I O N 



\WTS 



7^~ 



. H»1TE 



ES^ 






h-U> 



>/-*?■ 



CONTH NO. 



FAIHCHILD 

SYSTEMS TECi-^OlOGY 



COM=OL-E MEMORY 



COOI (DENT MO. 

25677 



97361 1 OB 



: FULL 



IMKf | or I 



w 



REVISIONS 



DESCRIPTION 



| | pgQD fe£L P£g £.M 6>Q^ Z> 



■ V DAT! APPROVAL 



C: 



<~" jrcr.yg-r (g>~ 



\ DFIV£.SH3 ( P 



o- 



PAMEl. /1£A!.T>EIV£K 



D;So/oy Po/mV ^°^° Sfono.c LiX- 



c 



Display Pans J Control Signals IB) 



o- 



halt 



> rpi).-ROMr«~ 



:[>-=^ 



KL-r/o^ 



Pass. /?avc 



-\ 



/?C =/VOP 



DBDI?* 



^ 



W/V<fZ D/»Trt S6/5 



365/ psc- 
Xfo only 



/T 



j/o-. tfamo. 



iv£- 



I K XAfil 
. (.210%) 



> \ A 7> 



VL 



47< _?/?o/ , 7 • 



A 



//8 



paN£i.pnom.s£{£ZT * 



TfiNCi. . /rppitfss. bus 



PA H£L . Vk /». TteAP, ENMLE * 



TMCi..l>KtA.S£W^T y 



-<a 



T>AN£i.T?trt. vital* 



<D 

<3 



I o 1 

if?' 
2l 

IS 1 
i£i 

L.. J 



o 



9723//03-20 




(•A ,' V 



± 



'A~- 



jT) TYPl CAL 
% PLACE'S 




a* 




•^7383002 







Te<ST JACK 









2 




1 










REVISIONS 






ZONI 


■ IV 


DESCRIPTION 


■' 


DATS 


APPROVAL 








2 


PR03 3£LK=«EU feOfa3 


■5CC- 


[B-n-lS 


>',■,..;.,;; 


I 
| 
















i 




— 3 
S 


motes: unless otherwise specified 




Q] OSE -zo&aBO^.s wire to form A loor 




2. all resistors' \f4'w> 5% .. 










[3] MARK LATEST REV LEVEL, USIM& l/& HIGH 
CHARACTERS, COLOR SLACK, APPRO X 

WHSRE 5HOWM. 





COMPoUEKIT CHART 


QTY 


DEVICE 


UUMBER. 


3 


FLVKbO 


26 £ ?©S2\a 


1 


R&Sj^O-n- 


023545-ZO 


1 


RE<, 3 >ao Jl_ 


or5E4440 


1 


IQQ PINJ 
COMkJSCTOf? 


09911 035 


2 


CARD EJECTOR. 


6401&9SO 




DESCRIPTION 



FAIRCHILD 



SYSTEMS TE CH PsOLOCiV 



ASS/- P. C. BOARD - 

EVTEUDSR 



CODE tDCNT NO. 

25677 



FULL. 



91B&9002 

|-'",i-. 



i i 



A 



IS..' " 'i .'1 jvi ' i. 1 ',' .u'tt 1 . '.v ■ '.". .,' 






DESCRIPTION - 



PSOO ^.= L PER'£k/ kb<?3 



5 vk*» ~'.i-'>* 



_^_\i;;\ 



^i^ : • 



;/-^rftMt 



'i(-£:A;m& 



en)>iioVAL 



IS 



Mi 



v .*•** 



J.l 



IO 




01 



* 



WW 



"p^W 



$# 



$# 



AA^i 



wit 






0§>9$ 



wfv <5>^i(W$ff ®W$$$yv$$$fW%fy$ 




I 



NOTES; 

H. use: eoca.boss wire to form a i_oop. 

GO. ALL BESISToftS /» u.,5*. 



V 



9'73'ag 



pW'?' 



'f^fffffi H-vY^'*"* 






■'■•i i"n|-i .'if ■' "S ..-i.r" ., if iVV. 



CO NTH NO. 



:&lffig5&x: 




COOC lOKNT NO. 

25677 



isioNE I 






.fcawy,*. "7 



97389002-04 



! T 



■.■■»■ -tytv.r- i. 



